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CONSTITUTION. 



Section I. This organization shall be known as the Iowa Academy of Sciences . 

Sec. n. The object of the Academy shall be the encoaragement of scientific 
work in the State of Iowa. 

Sec. III. The membership of the Academy shall consist of (1) Fellows, who 
shall be elected from residents of the state of Iowa actively engaged in scientific 
work, of (2) Associate members of the State of Iowa interested in the progress of 
science but not direct contributors to original research, and, (3) Corresponding 
Fellows, to be elected by vote from original workers in science in other states; 
also, any Fellow removing to another State from this may be classed as a Corres- 
ponding Fellow. Nomination by the council and assent of three-fourths of the 
Fellows present at any annual meeting shall be necessary to election. 

Sec. IV. An entrance fee of three dollars shall be required of each Fellow, and 
an annual fee of one dollar, due at each annual meeting after his election. 
Fellows in arrears for two years and failing to respond to notification from the 
secretary- treasurer shall be dropped from the Academy roll. 

Sec. V. (a) The officers of the Academy shall be President, two Vice-Presi- 
dents and a Secretary- treasurer, to be elected at the annual meeting. Their duties 
shall be such as ordinarily devolve upon these officers. 

{b) The charter members of the Academy shall constitute the Council, together 
with such other Fellows as may be elected at an annual meeting of the council by 
it as members thereof, provided, that at any such election two or more negative 
votes shall constitute a rejection of the candidate. 

(c) The council shall have power to nominate Fellows to elect members of the 
council, fix time and place of meetings, to select papers for publication in the pro- 
ceedings, and have control of all meetings not provided for in general session. It 
may by vote delegate any or all these powers, except the election of members of the 
council to an executive committee, consisting of the officers and of three other Fel- 
lows, to be elected by the council. 

Sec VI. The Academy shall hold an annual meeting in Des Moines during the 
week that the State Teachers' Association i^ in session. Other meetings may be 
called by the council at times and places deemed advisable. 

Sec VII. All papers presented shall be the result of original investigation, but 
the council may arrange for public lectures or addresses upon scientific subjects. 
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Sec. VIII. The secretary-treasurer shall each year publish the proceedings of the 
Academy in pamphlet (octavo) form givinj? authors' abstract of papers, and, if pub- 
lished elsewhere, a reference to the place and date of pub lication; also the full text 
of such papers as may be designated by the council. If published elsewhere the 
author shall, if practicable, publish in octavo form and deposit separates with the 
secretary-treasurer, to be permanently preserved for the Academy. 

Sec. IX. This constitution may be amended at any annual meeting, by assent of 
a majority of the Fellows voting and a majority of the coun cil ; provided, notice of 
proposed amendment has been sent to all Fellows at least one month previous to 
the meeting, and provided that absent Fellows may deposit their votes, sealed, 
with the secretary-treasurer. 



IJOTE ON THE ORIGIN AND OBJECTS 'Of -"THE ACADEMY. 



It seems desirable in this place when beginning the'ptijflfcation of 
the proceedings of the Academy under the authority of th6.4ta*^ej to 
^ive a brief explanation of the origin and object of the Acadeh^j*.. 

The present Academy is the lineal descendant of an organizatidir'zrf. 
the same name organized in 1875, but which from failure to hold any 
meeting after 1884 died by the lapse of its membership, a clause in 
the constitution providing that members failing to attend a meeting 
or present a paper during two consecutive years should be dropped 
from membership. 

Under the circumstances it seemed best to the organizers of the new 
Academy, nearly all of whom had been members of the older organi- 
zation, to organize under a new constitution, but with special effort 
to secure the co-operation of such of the members of the old society 
as were still within the State. This was so far accomplished that at 
present as will be seen by examining the list of members that nearly 
every member of the old Academy now in the State is working in the 
present organization. 

The aims and purposes of the two organizations are stated in almost 
identical terms in their respective constitutions and look to the en- 
•couragement of scientific work, especially in the State of Iowa. 

The first Academy of Science was organized in 1875 and held its 
last meeting in 1884. It published proceedings in 1880 in pamphlet 
form giving abstracts of papers read up to that date and in 1882 a 
supplementary paper containing a necrology of one of its deceased 
members, J. Duncan Putnam, of Davenport. 

The present organization was eflfected December 27, 1877, and meet- 
ings have been held at least once annually since that date, and in a 
previous publication, which will be denoted as Part I, of Volume I, the 
proceedings for the years 1887, '88, '89, were presented to the public. 

The funds of the society being insufficient to publish papers as they 
were presented, and it being felt that their distribution among the 
people of the State would be of great educational and practical value, 
it was decided to ask the State assembly to provide for such publi- 
cation. 
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This has been generously granted, and the following act, approved 
by the Governor April 22, 1892, sets forth the conditions and methods- 
of publication: 

Be it enacted by the General Assembly of the Slate of Iowa: 

Section I. The feecretarj?of'th'e Stale Uorticuitoral Society is hereby author- 
ized to include in his anpual report to the Governor, as an appendix thereto, the- 
proceedin^s of the lowa^Academy of Sciences, the same to be printed and bound 
with the retK)rt8 of t&e'suid society. 

Sec. II . Ttu6 act being deemed of immediate importanoe, shalt^tmke effect on and 
after its publication in the lotca State Hegister and Des Moines Leader, newspa- 
pers pubhKhid.in Des Moines, Iowa. 

Tie ^fesent part, which will be denoted Part II, of Volume I, will 

ei^tr'ace the proceedings of the meetings held during the years 1890-91^ 

.-and bring the work of the Academy up to date. The next meeting of 

the Academy will be held in Cedar Rapids, during the week of the 

State Teachers' Association. 

Arrangements have been made for the preservation of the books and 
papers belonging to the Academy in the rooms of the State Horticul- 
tural Society, and it is believed, with this opportunity for the perma- 
nent preservation of the Academy exchanges, and the facilities for 
publication now afforded, that the Academy will enjoy renewed growth 
and accomplish more fully the objects aimed at by its promoters. 

Meetings have been held and papers read during 1890 and 1891 as 
follows: 

AlEETING OF SEPTEMBER 5, 1890. 

F. M. W iTTER— President's Annual Address. 

C. P. Gillette— *' Gall Producing Cynipidae of Iowa." ** Oviposition of 
Amomalon.'* ''EKR-layinti: ot Apple Cur^uiio.** '* A Mew Cecidomid Infesting 
Box-Elder." 

C. R. Keyes—** Evolution of Strophystylus." "Age of the Iowa City Sand- 
stone." ** Notes on the Red- rock Sandstone.'* 

R. E. Call — *'Two Qaartemary Sections near Des Moines.'* "Preliminary 
Notes on Fishes of Polk County and Central Iowa," with Exhibition of Specimens. 

R. E. Call and C. K. Kkyks— ** On a Quarternary bection Eight Miles South- 
east of Des Moines." 

Herbert OsBOKN — ''Abnormal Pelage in Ijepus Syhatrcus." ** Additions to 
Catalogue of Iowa flemiptera." *' Notes on the Life History of Certain 
Hemiptera." 

J. E. Todd—** Further Notes on the Geology of Northwest Iowa." " Exhibition 
of Volcanic Ashes from Omaha, Nebraska." '*The Shore Lines of ' Ancient 
Glacial Lakes." 

L. H. Pammel— **The Woody Plants of Western Wisconsin; A Contribution to 
the Local Flora of Lacrosse, Wisconbin." ** Introduction of Weeds." Some 
Parasitic Diseases of Iowa Forage Plants." ** Plum Scab." 

S. E. Meek—** Fishes of the Cedar River Basin." 
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MEETING OF JANUARY 1, 1891. 

S. E. Meek — "The Occurrence of Lepus Campestris in Muscatine County."" 

** Two Cases of Albinism." 
J. E. Todd— '* Observations on Concretions and Lijfnilites." 
L. W. Andrews — **The Separation of Tin and Tantalum.*' 
L. H. Pammel — *' Structure of the Seed CDats of Crotalaria sagittalis and 

Astragalus molUssimus.'*^ 

R. E. Call—'* Sketch of the Life and Work of Dr. C. 0. Parry." 

C. C. Nutting— "Some of the Cxusas and Results of Polygamy Among the- 

Pinnipedia.'' 

MEETING OF SEPTEMBER 3, 1891.. 

G. E. Patrick— ** Composite Milk Samples in theLxboratory." 

G. E. Patrick and D. B. Disbbb— '* A New Distillincr Flask for Use in the- 
Kjeldahl Process." 

R. E. Call—" On the Tertiary Silicified Woods of Eastern Arkansas." •* Exhi- 
bition of a Hydrogrraphic Map of Iowa." 

L. H. Pammel—" Vegetation Alonfir the Mississippi from Templeleau, Wis- 
consin to Dubuque, Iowa." "Fungi from Various Localities." 

Herbert Osborn— ** Notes on Some Carboniferous Fossils from Jackson- 
County, Iowa," with Exhibition of Specimens. 

MEETING DECEMBER 29 AND 30, 1891. 

C. C. Nutting — Address, "Systematic Zoology in Colleges." 
J . E. Todd—" Striation of Rocks by River Ice." " Further Notes on the Great 
Central Plain of the Mississippi." 

L. H. Pammbl — " Bacteria of Milks, with Exhibitions of Cultures." " Report of 
Committee on State Flora." " Phsenological Notes." " Experiments in the Pre- 
vention of Com Smut." 

F. M. Witter—" Notice of an Arrow Point from the Loess in the City of Mus- 
catine." "The Gas Wells near Letts, Iowa." 

G. E. Patrick—** Sugar Beets in Iowa." 

R. E. Call— ** An Abnormal Hyoid Bone in the Human Subject," with exhibi- 
tion of specimen. 

Herbert Osborn— ** The Orthopterous Fauna of Iowa.*' ** Notes on Certain 
Iowa Diptera." (By title.) 

Herbert Osborn and H. A. Gossard—** Notes on the Life History of Agallia 
Sanguineolenta." 

W. B. NiLES— **The Action of Disinfectants on Nutrient Media.*' 

Charles'R. Keyes—** Geological Structure and Relations of the Coal-bearing 
Strata of Central Iowa." ** Brick and Other Clays of Des Moines." ** Aluminum 
in Iowa." 

Erasmus Ha worth — ** Notes on Missouri Minerals. (1) Melanite in a Basic 
Dike Rock, and (2) Limonite Pseudo Morphs after Calcite." ** Prismatic Sandstone- 
from Madison County, Missouri." 

H. L. Bruner— " Aboriginal Rock Mortar." 
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♦J. L. TiLTON—" Erosion by Middle River for November, 1S91." **AThree- 
iegf^ed Snow-bird;** exhibition of specimen. 

S. Calvin— ** Distinction Between Acervularia Davidsonii and A. Profunda." 

S. E. Meek — ** Fish Fauna of Arkansas and Iowa compared.'* 

tT. H. McBride—** Slime Moulds.'* 

C. P. Gillette — ** How the Female of Cacaecia Semiferana Protects Her EgK 
Clusters.'* 

Synopsis of the more important items of business transacted at the 
annual meetings, 1890-91: 

A Committee of Iowa Fauna was appointed, which consists of the 
following Fellows: C. C. Nutting, J. E. Todd, F. M. Witter, 
Heroert Osborn. 

A Committee on Iowa Flora, which consists of L. H. Pammel, J. E. 
Todd, E. D. W. Holway. 

Steps were taken toward the organization and encouragement of 
local auxiliary societies. 

The constitution was amended in such manner as to provide for 
three classes of members as given in the amended constitution 
printed herewith, also changing the time of annual meeting so as to 
take advantage of the gathering of the State Teacher^s Association. 

The Executive Commiteee was authorized to see to obtaining a 
place of deposit for the exchanges and other property belonging to 
the Academy and to prepare articles of incorporation. 

* Prof. J. L. TiltOD, of Simpson College, presented by title a paper stating the meas- 
urement of the material transported by Middle River, Warren county, during Novem- 
ber, 1891, and the consequent erosion by the river. He also presented for examination 
a three-legged snow-bird {Junco hyemalis). The specimen is of special Interest, since 
deformities, though common in domesticated animals, are rarely found in wild ani- 
mals. The third leg was of the size of the other two legs but apparently useless. It 
was situated on the dorsal side of the sacrum. 

tSLiIME-MOULDS.— (Pbof. T. H. McBRiDB)~Upon invitation, Prof. McBride' ad- 
dressed the Academy briefly upon the subject of Slime-moulds, discussing their nature, 
habits, habitat and distribution. About sixty species are now known to occur in the 
State, although but little attention has been paid so far to their collection or to the 
investigation of this most interesting group. For the elucidation of the problems set 
by the Myxomycetes, the co-operation of the largest possible .number of careful ob- 
servers are absolutely essential. The forms they assume are varied, but extremely 
Interesting and beautiful, and it is hoped the number of Iowa observers may contin- 
ually increase. Prof. McBride promises all possible assistance to any who may wish 
to engage in the investigation of these remarkable organisms. Whether plants or 
animals, need not concern us at all. Botanists have so far studied the Slime-moulds 
And to botanists they will doubtless be relegated for all time to come. 
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NOTES ON THE GEOLOGY OF NORTHWESTERN IOWA. 



BY PROF. J. E. TODD. 



I handed in the subject of this paper, intending to throw togrether various notes 
which have been accumulating for several years. 

I recently took a trip to the region under consideration intending to visit several 
localities and examine the borings of several wells, which, however. I was pre- 
vented from doing for lack of time. Had I been able to procure careful notes^ 
from all the wells I should be more decided on several points stated below. 

The following is a tabular list of the wells noted with elevations of top and 
bottom : 



LOCALITY. 


ALTITUDE 
OP TOP. 


DEPTH. 


ALTITUDE 
OF BOTTOM. 


Ponca.Neb 

Sioux Olty 


1175 
1160 
1275 
1215 
1260 
1230 


698 
2071 
1400 
960 
145 
869 


477 
-911 


Le Mars 


-125 


Cherokee 


' 255 


Peterson 

Emmetsburg 


1015 
231 



Of the Ponca well I had access to notes published by Prof. S. Aughey, who 
visited a well when it was being bored at that place in 1880, and [ also had the 
opportunity to examine the somewhat complete core taken out by the diamond 
drill in 1888. A summary of the result is as follows : 

Eighty feet — More or less, drift clays. 

Forty-five feet — Chalkstone capped with siliceous layers. "Inoceramus beds." 

Sixty- five feet— Alternate layers of fine, «tratified sand and light and drab clay. 
A pretty compact stratum of sandstone at the top, with a layer of lignite above,, 
sometimes for a little ways, 6-8 inches thick. 

Two hundred and thirty feet — Sand and sandstone. (Dakota.) 

Thirty-five feet — Sandy shale and fine light green clay with grains like **green- 
sand." 

Fifty feet— Rusty gray, porous granular limestone above, blotched blue and* 
cream color below, dolomitic, few casts of shells resembling macrocheilus. 

Forty-five feet— Limestone, whitish .above and capped with a layer more 
argillaceous, containing fragments of dolomite; below blue, becoming blue car*- 
bonaceous clay. 

One hundred feet — Compact gray limestone, with portions below darker, vesicu- 
lar in several strata. A print of a large trilobite near the top. 

Fifty feet— Compact limestone with fragments of greenish flint. 
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The followinff condeDsed stalemeDt of the Sioux City well is based upon notes 
kept by the foreman, furnished me by Mr. J. C. C. Hoskins, and interpreted by 
samples' preserved by Mr. D. A. Mafiree, apd submitted to my examination. The 
mouth of the well is about thirty- eight ftet above the top of the sand rock exposed 
by the river near by. 

Sixty- five feet — Soil and f^^vel. 

Twenty- five feet— Gravel. 

Fifty-four feet- Shale. (Benton.) 

One hundred and ninety-one feet — Sand and sandstone. (Dakota.) 

One hundred feet — ** Chalk-rock." 

One hundred and ten feet — Gray limestone. 

One hundred and fifteen feet — ^Alternation of sand and gray limestones. Water 
from near top of this rose to within twelve feet of the surface. 

One hundred and fifty feet— White and gray limestones. 

Four hundred and forty-five feet — Limestones and shales in thick layers, alter- 
nating. 

Twenty feet— Red mass, five feet underlaid with sand. Water rises strongly to 
surface from 1,250 feet. 

Forty-five feet— Sand and m&d. 

One hundred and ninety feet— Hard "micaceous limestone and compressed 
sandstone."' 

Fifteen feet— Hard, brown rock; Sioux quartzite? 

Five hundred and fifty feet — Hard, gray granite, or gneiss, a five foot layer of 
white limestone at 1,860. 

My knowledge of the Le Mars boring has been derived from communications 
from Mr. Maurice Vincent, for a time resident of the place, and Mr. M. A. Moore, 
who was largely interested in the enterprise. I have also examined samples from 
various depths and visited the locality. 

Seven feet— Soil. 

Thirteen feet— Yellow clay. 

Forty-four feet— Blue clay. 

Twenty-seven feet— Sand and gravel, hardened above. (Tertiary ?) 

Eight} -nine feet— "Soapstone and slate. (Niobrara?) 

One hundred and thirty-eight feet — Alternating strata of sandstone and clays, 
some lignites. (Benton?) 
* One hundred and forty-seven feet — Sandstone with some shale. (Dakota?) 

4t 1,060 red rock 2-3 feet, from that to 1,400 gray granite with three 
thin layers of white limestone in the upper part. 

What little I know of the Cherokee well was learned from Prof. G. W. Foster, 
and specimens kindly saved for me by Mr. A. Z. Wellman. 

It was bored in the center of the city of Cherokee and being out of the old 
channel which had furnished a fine flow from moderate depth, a little north, and 
nearer the Little Sioux, it failed to strike any artesian water. 

After penetrating 400 feet of light blue limestone, at 700 feet it passed into blue 
clay or soapstone, which continued to the bottom, 960 feet irom the surface. 

The Peterson boring was for coal. Mr. J. A. Kirchner, who had an interest, 
gave me a record of the boring and specimens showing plant remains similar to 
those at Sioux City and Ponca were scattered about the mouth of the shaft. 

Fifty-seven feet — Bouldery drift clay. 

Eighty-eight feet — Sandstone and shaly clay layers alternating with some 
layers of lignite. The shaft was abandoned because of water. Veins of lignite 
3-4 feet thick are said to have been passed through near the bottom of the shaft. 
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The well at Emmetsbure I find reported by Prof. N. H. tWinchell from notes by 
the borer Mr. Swan, in the Minnesota report for 1879. From it we derive the 
following: 

Two hundred and twenty feet — Drift and cretaceous clays. 

One hundred and nine feet — ^Sand, dark above, jjray below. (Dakota.) 

Twenty-two feet— Red marl. Jurasso-Triassic. 

Thirty-two feet— Broken and sandy limestone. 

Four feet— Black shale. 

Thirty feet— Limerock. 

Fifteen feet — Gray shale. 

Two hundred and twenty-four feet — **Maf;:nesian limestone." 

Ninety-five feet — Shales jrray and blue. 

One hundred and seven feet— White sandstone, **St. Croix." 

Six feet— **Granite" (quartzite?). 

Besides these wells which reveal the depths, much additional Ught has been 
derived from numerous exposures alon^r the Big Sioux and Missouri rivers. There 
are yery few elsewhere. The Drift has buned the older rocks almost everywhere 
else. 
* The following generalizations are offered tentatively: 

1. There seems to be a slight development of the later Tertiary just below the 
drift. This is found in the shape of fine sands found in the Le Mars well and 
more clearly in the high sand pits which are opened 4-6 miles northwest of Sioux 
City along the bluffs of the Big Sioux, 160-180 feet above the stream. No fossils 
have been found in them, but the absence of northern erratics and their horizontal 
stratification indicate their age to be older than the Ice age. Laminate clays and 
similar sands are found east of Canton, S. D., on the Iowa side of the Big Sioux. 

2. The chalky beds of the Cretaceous are usually uppermost through the 
region. I have not been able to trace a definite horizon very widely but the 
following summits of exposures determined by barometer from adjacent railway 
station, may be helpful: Dakota City, Neb., 1251; St. Onge's, Iowa, 1255; Ponca, 
Neb., 1245; Hartington, Neb.. 1324; Yankton. S. D., 1240; Scotland. S. D., 1275; 
Volin, S. D., 1300; Medicine Knoll, S. D., 1330; Akron, Iowa, 1175; Canton, S. D., 
1290; Brandon, S. D., 1315. 

The most complete natural section of the rocks, as was pointed out by Dr. 
White in his report. Vol. 2, p. 196, is at Cedar Bluffs. The thickness of the chalk-, 
stone, or **Inoceramus beds," is 45-50 feet. Instead of repeating, I will refer the 
reader to the sections well given by Prof. St. John in the report just mentioned. 
The Cretaceous dips to the north so as to drop below the Big Sioux a little above 
Akron, but it reappears near Canton and is still higher a little above Brandon, 
S. D., where it may be seen in place only a few feet above the red quartzite. 

The Benton clays, or the upper part of the Woodbury shales of the Iowa geolo- 
gists, are 80-90 feet thick. 

3. The Iowa geologists divide the strata differently from Dr. Hayden. The 
latter seems to make the top of the sandstone at the foot of the bluff at Sioux 
City the division between the Benton and Dakota, and this horizon passes below 
the river on the west side at Ponca. There is much shale below this, 24 feet 
exposed at Cedar Bluffs and estimating from the relations at Sioux City as shown 
by the well, we may calculate to extend over 120 feet lower, before it comes to the 
continuous sandstone which the Iowa geologists have called Nishnabotna sand- 
stone. The divisions of the former seem to correspond better with the lithologica 
characters of the beds. 
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4. Taking a general view of the formations, there seems to be a sh'ght anti- 
clinal axis, trending in a northeasterly direction. North of this a broad depression 
in which, as 8aid before, the firmer cretaceous rocks sink below the Big Sioux. In 
the vicinity of the red quart zite the cretaceous beds rise again to prominence. In 
this basin considerable thickness of lignite is reported in the vicinity of Center- 
ville, S. D. Water has prevented an opening of the beds which are said to be 
4 or 5 feet thick and within ICO feet of the surface. 

§. It is an interesting fact that the cretaceous clays and chalkstone are usually 
attended by Menlzolia on^afo, Shtphtrdia argentea and Schrankia uncinata, !» 
fact the last has often disclosed to me the cretaceous character of a slope, which 
otherwise might have passed unnoticed. 



EXHIBITION OF VOLCANIC DUST FROM OMAHA, NEBRASKA. 



BY PROP. J. E. TODD. 



This material was from a stratum of whitish aspect, about 18 inches in thick- 
ness, found in the bluffs facing the Missouri river about 1}4 miles north of Omaha. 
It has the same general characteristics as the volcanic dust which has been found 
in quantity along the Republican, in southern Nebraska, also in Knox, Cumming 
and Seward counties in the same State. This statement is made on the authority 
of J. S. Diller of the United States Geological survey, who has examined samples 
from all these localities microscopically. This diil'ers in being stained with oxide 
of iron, and tbe sharp angular grains aie coated with carbonate of lime. Like the 
rest it contains with the finely pulverized glasp, a lew rounded grains of quartz, 
and angular grains of feldspar less than .02 of a millimeter in diameter. The 
dust is such as is carried through tbe air from volcanoes. The sand grains and 
occasional diatoms indicate its deposition in still water. 

The following is a section of the bluff containing the volcanic dust stratum: 

Twenty-five to thirty feet — Loess, exposed as much more on slope above. 

Seven feet— Stratified yellow clayey loam, with many calcareous concretions. 

One and one-half feet— Yolvanic dust, stained with iron oxide. 

Five feet — Yellow clayey loam, slightly stratified. 

One- half foot— Fine gray sand. 

Twenty feet— Coarse sand and pebbles obliquely stratified. 

Fifteen feet— Unknown, probably in part blue till. Level of the Missouri river. 

This locality is the most eastern exposure of the volcanic dust stratum which is^ 
found scattered over most of Nebraska. Dilligent search has as yet failed to dis- 
cover it on the Iowa side of the Missouri. 
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THE SHORE-LINES OF ANCIENT GLACIAL LAKES. 



BY PROF. J. E. TODD. 



As most are aware,,tbere are areas of drift external to any terminal moraines, 
the origin of which is still in dispute. On general principles, it would be expected 
that, numerous lakes would have frequently occurred during the Ice Age. As the 
ice advanced, streams would frequently be dammed, and their channels more or 
less changed, and the weight of the ice, with its chilling effect, in level areas would 
not infrequently produce a subsidence toward the ice, which would often become 
filled with the floods escaping from the ice. 

Geike, in his **Ice Age," last edition, draws a graphic picture of such lakes in 
central North America. Inferences derived from the Merjelen Sea, and similar 
lakes in the Alps, Greenland and the Himalayas, strongly urge the probability of 
much larger ones of the same kind during ancient times. Such have been found 
in side moraines upon the more recent drift. Lake Agassiz, and of the Blue Earth 
region in Minnesota, and Lake Dakota and James Lake in Dakota, readily come 
to mind in tnis connection. But can similar lakes be recognized in the much 
eroded and fragmentary deposits external to the great terminal moraines? Some, 
as one with whom I was talking a few years ago, when discussing Prof. Wright's 
hypothesis of Lake Ohio, said, V Glacial lakes are a delusion and a snare,'' and yet 
the same person has mapped sueh a lake in central Wisconsin. Others would refer 
most of the extra-morainic drift to this cause. 

One difficulty, and one which some consider insuperable, is the absence of dis- 
tinct barriers and shore-lines and old water levels. The beaches of Lake Agassiz 
have been readily traced, but where are there any such traceable about Lake Ohio 
or Lake Missouri, or anywhere upon what has been called the older drift? The even, 
flat topography impresses one with lacustrine character in traversing the Blue Earth 
region, or that between Scotland and Mitchell, S. D.; but we can readily see that 
if a lake has been of transitory duration it would fail of producing a plain. 

Before dwelling on a few recent observations, which it is the main purpose of 
this paper to present, let us consider briefly a few reasons for the common obscu- 
rity of the shore-lines of old glacial lakes. 

1. The surface of such lakes would usually be very inconstant. The ice would 
have been a very uncertain barrier. The chance of depositing a beach or cutting 
a cliff would therefore have been small. 

2. The acQumulation of shore deposits would not only be slight, but being 
made largely by floating ice would be quite unequally distributed, especially in 
wide and shallow lakes. Prevalent winds would drive the drift-laden ice to cer- 
tain shores much more than to others. If the lakes contained islands, the more 
remote shores might receive no erratics. 

2 
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3. The difference in the ease of erosion between glacio-natant drift clays and 
the formations bordering them, may produce marked changes in topography and 
drainage. Ihe regions of Dakota and Nebraska illustrate this well. Loose 
sands and easily eroded clays border the western edge of the compact and often 
boulder clad drift clays. While the latter are little affected by rains and stream- 
lets, the former are rapidly removed. Moreover the former are peculiarly subject 
to sliding and slushing out at base. The amount of erosion which has taken place 
since the occupation of the earlier glacial lakes may be more perfectly realized, 
when we learn that the prominent high terrace found plong the Missouri, White 
and Cheyenne rivers is more than 300 feet above their present water level. This 
terrace dates from the time of the second moraine, or possibly of the first, of the 

"'^second glacial epoch/* And this terrace is much more recent than the lakes 
under consideration. An erosion, which has excavated these valleys to such a 
"depth, must certainly have greatly changed the surface along the old lake borders. 

4. Yet another influence may have frequently done much to mask lacustrine 
features, viz., orographic changes. Gilbert has recognized as prominent ii;i the 
xBases of lakes Bonneville and Ontario. Chamberlin finds an elevation of Cham- 
•plain deposits, of 330 feet in eastern Wisconsin, and of 5-600 feet in northwestern 

part of the same State. And this has been in a much less time than has elapsed 
«ince Lake Missouri was filled with loess. 

So much on general principle. As may be remembered the writer has held 
"that the extra- morainic drift of the Missouri valley is probably of sub-aqueous 
origin, that Lake Missouri which deposited the loess, at an earlier stage was 
partly filled with sand, gravel and boulder clay; that a similar lake occupied the 
Red Lake region, from the Bijou Hills to the Big Bend. Also that a similar one 
covered a wide scope of country from near the mouth of the Moreau northward. 
Hitherto, I have found rather scanty evidence of an old water level in the distribu- 
tion of boulders about the Bijou Hills, 590 above the Missouri or 1,900 above the 
■sea, and a patch of bouldery gravel and clay 510 feet above the Missouri, covering 
•an acre or so, south of the mouth of White River, 

In 1888 Prof. G. F. Wright reported the finding of something like a moraine along 
the divide south of the Moreau river. (See Proc. A. A. A. S. 1888.) 

It has been my privilege the past season (1890) to traverse the course of Prof. 
Wright, with the same companion. Rev. T. L. Riggs, and to spend a few days in 
<the examination of this feature. 

I found Fox Ridge a high sandy plateau, forming the divide between the Moreau 
;and Big Cheyenne rivers. Upon it, and on its south slope, I found no northern 
erratics. Its summit twenty miles west of the Missouri is about 2,400 feet above 
'the sea. Along its northern slope is a peculiar flat- topped, butte-like ridge run- 
ning east and we^t for 15-20 mile?, its top being nearly horizontal and about 50 
"feet lower than the summit of Fox Ridge. 

This was determined not only by several barometric readings, but by' distant 
^iews from both north and south. The ridge is well coyered with granite boulders, 
and drift 2-5 feet thick, but strange to say no northern drift was found south of 
^he ridge, except where its presence could be accounted for by recent transporta- 
tion. The land ju&t south of the ridge is frequently 50 feet lower than its top. 
This ridge is not strictly continuous. There is a wide gap, particularly, where it 
is crossed by the Virgin creek. 

The margin of the drift I had not time to trace fully, but was informed by Mr. 
Riggs, who knows the region well, that it crosses the Moreau 25-30 miles west of 
its mouth and runs northward at about the same distance from the Missouri for an 
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indefiDite distance. Inside this margin the land nowhere rises higher than the 
margin, and it is here and there sprinkled with northern boulders, often in patches, 
•especially on the higher levels. The divide between the Moreau and Grand rivers 
has an altitude of about 2,300 feet. Most of the surface is of Cretaceous clays, and 
is much eroded, the alternating layers of hard and soft material, producing an 
interesting topography, studded here and there with high, flat-topped buttes. 

The course of the marginal ridge south of the Moreau is in line with some high 
•clay buttes on the east side of the Missouri, just above the mouth of the Little 
Cheyeline, which are known as Wei land Buttes. They are strewn with a thin 
layer of boulders, and are the west end of a high divide separating the Little 
Cheyenne and Swan Lake Creek. Crossing this divide is a well preserved ancient 
•channel, more than 400 feet above the Missouri, and there are traces of an old ter- 
race along the Missouri, near the Welland Buttes, at about the same level. 

Putting these things together, we come with some confidence to this conclusion: 
Fox Ridge, with its eastern extension, the Welland Buttes and the high land south- 
west of Bowdle and west of Faulkton, once formed the divide between the Chey- 
enne and Moreau rivers, when they flowed through to the J ames river valley. When 
the great ice sheet came down the latter valley during the glacial period, and occu- 
pied the outermost terminal moraine, there was for a time a great lake formed 
north of this Fox ridge divide. It was deep enough to float ice-floes and probably 
bergs from the edge of the ice sheet further north. These formed a bouldery 
beach along the margin, particularly along the southern side. Of the two outlets 
indicated, the western one cut down more rapidly, and formed part of the course 
of the Missouri. As erosion proceeded the bouldery margin became a ridge, be- 
<:ause it yielded less rapidly to degradation than the soft clays and loose sands 
adjacent. 

For this glacial lake we propse the name Lake Arikaree, after the Indian tribe 
whose home formerly occupied a considerable portion of its area. 



STRIATION OF ROCKS BY RIVER ICE. 



BY J. B. TODD. 



Though it 18 commonly admitted by geologists, that both land-ice and floating- 
ice are capable of striating rocks, when armed with erratics; careful discrimin- 
ations seem to be largely neglected. The question, whether river-ice was ever the 
active agent in scratching rocks, had been raised in the writer's mind several 
years since by a few obseivations in Dakota. Diligent search at several seemingly 
favorable localities had given only negative evidence, until this past season, when 
two or three observations seem to demonstrate the fact that such is not very 
infrequently the case. 

In this abstract there is room but for the clearest example. 

Three miles above Grand Tower, Illinois, there is a hard even-topped stratum of 
dark lime-stone, jutting out from the eastern bank for several yards, and dipping 
at a slight angle toward the bank. The steep face resting upon it and extending 
further up stream is covered with large sandstone boulders. The dip of the rocks 
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is 4-6 demrees E. N. E. The principal seams of the rock are N. 10*^-12® E. The 
Bnrface, which was quite g^enerally planed and striated, was 10 feet wide, on an 
averafre, and 60-75 feet long. The direction of most of the striee was S. 10® -Ho W., 
and of a few, S. 18^ W. The striated surface reached from the water level up to 
two or three feet above. A small patch toward the southern end of the area was 
scratched in a direction, S. 56o E. The stria were, if anything, more strictly 
parallel than in most glacial striae. They were short, being rarely more than three 
inches long. This was mainly due, it would seem, to the much-cracked and nod- 
ular character of the rock. One other peculiarity of the stone affected the form of 
the markings. Scattered through it were numerous black grains like iron oxide. 
These usually headed the narrow ridges between the striae. The striae were mostly 
fine, rarely more than an eighth of an inch across. As if to leave no doubt con- 
cerning the cause, a long, deep, horizontal scratch, about four feet long and as high 
above the ledge just described, was found on the nearly vertical face of a large 
sandstone boulder. This was in the same general direction as the striae below. 
The reasons for referring these phenomena to river-ice are bnefly, as follows: 

1. Their recency, as indicated by their appearance and their location where 
water and weather would obliterate them in a short time. 

2. Their parallelism with the present channel of the river. 

3. Their occurrence outside of the recognized limit of glacial action. 

Other localities where similar phenomena have been found which are reasonably 
referred to the same origin, are as follows: 

Running Water, S. D., a little above landing, S. 73 E., •*Chalkstone,*' few feet 
above low- water. 

Sioux Falls, S. D., a few rods east of Cascade Mills, N. 57 W., Red Quartzite, 
few feet above low- water. 

Wellington, Mo., a few rods N. W. of depot, S. 45, 61 and 73 E., Limestone, 
few feet above low- water. 

Grand Tower, III., 3 miles up R. R. from depot, S. 10 and 18 W., Limestone, 
few feet above low-water. 

Cape Girardeau, Mo., at landing, S. 10 to 35 E., Limestone, few feet above low- 
water. 

All these directions are magnetic. 

Besides the^e, we would provisionally refer to the same cause striae reported by 
Dr. C. A. White as found near low water at Omaha, Neb. [Geol. Iowa, Vol. I. 
p. 951; some reported by Prof. S. T. Trowbridge, from the vicinity of Glasgow, 
Mo., and some reported by Prof. J. W. Spencer, as occurring at St. Louis, at low 
water mark. 

It seems not unreasonable to suppose that this same influence was even more 
efficient when the rivers were flowing at higher levels, with stronger currents and 
when erratics were more abundant and ice cakes larger and more abundant, as 
must have often been the case during the Glacial epoch. 

It is no doubt true that ledges are often exposed long to the ice action of rivers 
without being striated. The conditions producing the effect may not yet be fully 
understood, but the following seem to be some of them. 

1. The localities most favorable, seem to be on the outside of a bend, or near a 
strong current, near low water mark, and below a point where silicious eiratics 
are abundant at the water level. 

2. The dynamical conditions necessary are probably a sudden breaking up of 
the ice before it io rotted by thawing, while it still adheres firmly to the shore, and 
when there is a flood to wield it. 
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EASTERN EXTENSION OF THE CRETACEOUS IN IOWA. 



BY CHARLES R. KBTES. 



In connection with a casual reference to the cenolo^ical features of Central Iowa 
mention may be made to the recent discovery in the drift at Des Moines of a mass 
of rather soft ferruginous sandstone charged with fossils of unmistakable creta- 
ceous type, the greater part being in a good state of preservation. When first 
discovered the mass was perhaps two feet in diameter and contained upwards of 
a dozen species of fossils. A few of the best preserved specimens were taken at 
the time; and the place revisited a few days later for the purpose of securing the 
entire piece, but unfortunately, workmen had removed it. The species obtained 
w^re: Otodus appendiculatus Agassiz, Lamna texana Roemer, Fasciolaria 
€ulbert8oni Meek & Hayden, Lunata concinnia, Meek & Hayden. 

Announcements have already been made of the occurrence in the drift of Iowa 
beyond the limits of known Mesozoic strata in situ of Cretaceous fossils and fossil- 
iferous sandstone. Dr. White has reported an ammonite from Waterloo, Iowa, a 
fragment of baculite from Iowa City,* and six specifically determinable forms 
from Hardin county,t and has shown that the facies of the fossils in question has 
a close affinity with the fauna of the Fox Hills group, or the upper-most portion of 
the marine Cretaceous in the continental interior. The recently discovered Des 
Moines specimens afford additional evidence in support of this supposition. The 
good preservation of the moUuscan remains, though so fragile, together with the 
fact of the comparative softness of the ferruginous sandstone, suggests, as in the 
other cases mentioned, that the fragments of Cretaceous strata are not far removed 
from the locality of original deposition. The satisfactory determination of the 
eastern extension of the Cretaceous in Iowa is attended with much difficulty, 
chiefly on account of the great depth of the drift, covering the northwestern part 
of the State. But doubtless outliers will be discovered considerably to the east- 
ward of the present ascribed limits. 

*Geol. Iowa, vol. I, p. &8. 
-tAm. Geologist, vol. I, p. 2^ 
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CONTRIBUnON TO THE FAUNA OP THE LOWER COAL MEASURES 
OF CENTRAL IOWA. 



BY CHARLES R. KETES. 



( ABSTRACT.) 



Among a large number of species recently discovered in the lower coal measures 
near Des Moines are some hitherto unrecognized forms. The following are the- 
descriptions of three of the most important shells.* 

CHONETES L^VIS. 

Shell small; much wider than long; transversely semi-elliptical; the cardinal 
line as long as the greatest width of the shell, or often slightly extended beyond 
the lateral margins. Ventral valve convex, with no indication of a mesial sinus ;^ 
beak not promiient; cardinal area rather narrow but well defined centrally, 
becoming linear toward the extremities; foramen moderately wide; cardinal mar- 
gin bearing from four to seven oblique spines on each side of the beak. Dorsal 
valve flat or very slightly concave; with no mesial fold. Surface of both valves 
apparently perfectly smooth; but under a magnifier it is seen to be marked by 
numerous fine concentric striae, and more prominent, often somewhat imbricated, 
lines of growth; these are sometimes crossed by fine nearly obsolete radiating^ 
striae. 

Length 7 mm.; breadth 12 mm. 

This species is found in the superimposing black shales of coal No. 8 at De» 
Moines; and is associated with Chonetes mesolohn, Productus muricatus, and the 
minute gasterpods mentioned elsewhere. The glabrate character, and the absence 
of a mesial fold and sinus, as is constant in all eight of the specimens found, forms 
a marked contrast with the associated congeneric forms, in which the radiating 
striae are unusually sharp and well defined; and also with the other carboniferous 
forms of the same genus. This species is closely allied to, and perhaps identical 
with, the form described by Geinitz i as Chonetes glabra; but this name, however,, 
was preoccupied by Hall in 1857, for a species from the Upper Helderberg. 

PLEUROTOMARIA MODESTA. 

Shell small, sublenticular, spire greatly depressed, volutions six, obliquely, flat- 
tened above; body whorl very large, rapidly increasing in size, sharpl^j angular on 

* Described and figured along with other forms in the Proceedings of the Academy 
of Natural Sciences of Philadelphia, for 1888, pp. 222-246. 
1 Carbonformation und Dyas in Nebrasica, 1866, p. 60. 
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the periphery, flattened or very slightly concave above, prominently rounded be- 
low, suture line linear; spiral band very narrow almost linear, very slightly im- 
pressed and occupying a position just above the peripheral angle; on the spire 
the band is obscured by a single series of conspicuous nodes: aperture sub- 
quadrate, or subrhombic; umbilical region slightly impressed, but not per'- 
forated; surface glabrate; under a glass exhibiting fine lines of growth; the last, 
whorl with a series of small transverse folds, or wrinkles, toward the tuberculated' 
margin; each fold apparently originating at a node and extending about one- half 
or two-thirds the distance to the periphery. 

Twenty or more specimens of this beautiful little species have been obtained 
from the black superimposed shales of coal, No. 3, at the Giant Mine, No. 1. It 
approaches more closely than any other the form described by Cox as P. depressa 
and may eventually prove identical with it. P. depressa, however, was preoccupied 
by Phillips in 1836; and this name.was also used by de Koninck and by Passy. 

80LENISCUS HUMILIS. 

Shell very small, short, subfusiform, or elongate- subovate; spire prominent^ 
forming one-third or more of the entire length of the shell; volutions about six^ 
increasing moderately in size, slightly convex. Test rather thin. Columellar fold, 
distinctly visible within the aperture, which is subelliptical; callosity clearly 
defined but not conspicuous; outer lip thin, sharp. Suture well-defined but not. 
deeply impressed. Surface smooth, but under a glass exhibiting lines of growth.. 
Length 6 mm. ; width 3.5 mm. 

This little species is from the superimposed black shales of coal No. 3, at the 
Giant mine; and is found associated with the numerous other small gasteropoda 
mentioned in another place. 



A NEW CONOCARDIUM FROM THE IOWA DEVONIAN. 



BY CHARLES R. KEYE8. 



CONOCARDIUM ALTUM.* 

Shell of medium size, subtrigonal, anterior view broadly cordate. Anterior encJ 
truncate, with a forward elope from the umbones to the lower anterior sharply^ 
rounded extremity. Dorsal margin behind the beaks slightly curved, with the 
edges of the valves incurved, while in front of the beaks it is oroduced forward into 
a more or less prominent alate extension; basal margin crenate within; posterior 
extremity at the hinge line decidedly aogular. Beaks rather prominent, gibbous, 
incurved. Hiatus lanceolate; occupying about two-thirds of the lower posterior 
margin. Surface marked by simple, regular, radiating costse, about forty in num- 
ber, tiwenty-five of which occupy that portion of the shell behind the umbonal 
slope; the umbonal slope is broad, bordered on each side by a prominent costa 

* Described and figured with other forms in the Proceedings Academy Natural Sci- 
ence of Philadelphia, 1888, pp. 247-248. 
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which gWes it a decided biangular appearance; the costse are crossed by numerous 

fine, crowded concentric lines; and a few \sager eomewhat imbricated lines of 

growth. 

• Length 24 mm. ; breadth 21 mm. ; height 20 mm. 

Horizon and locality. Limestones of the Hamilton at Iowa City, Iowa. 

This species somewhat resembles certain forms of C. trigonale of Hall, but the 
very broad, strongly biangular umbonal slope readily distinguishes it from that 
species. It also approaches some congeneric foims from the Devonian of Europe, 
especially certain species from the western part of France, recently described by 
M. (Ehlert^ 

1 Etude sur quelques Fossiles Devoniens de Touest de la France. 



PRELIMINARY NOTE ON THE SEDENTARY HABITS OF PLATYCERAS.* 



BY CHARLES R. KEYES. 



Platyceras is a generic term which has been proposed for a Paleozoic group of 
moUusks whose shells are ** sub-oval or sub-globose, with a small spire, the 
whorls of which are sometimes free and sometimes contiguous; the mouth gener- 
ally campanulated or expanded.** These fossil shells had been frequently referred 
to the genus of modem mollusca known as Capulus. In the case of Platyceras 
as in many other Paleozoic genera, numerous species have been based, not 
on any apparent distinctive character, but seemingly simply on their occurrence 
at different geological horizons; and this has given rise to the establishment of 
many species which are unquestionably invalid. For specific distinction con- 
siderable importance has been attached to the configuration of the peristome, but 
even this feature now appears to have little classificatory value in the majority of 
species of the genus. A careful comparison of a large series of different species 
of Platyceras reveals the fact that the apertural margin in various specimens of 
the same species often presents considerable variation; a phenomenon not to be 
entirely unexpected in a group so closely allied to the modern Capulus. 

Notwithstanding the comparative abundance of Platyceras in some of the 
Paleozoic strata of both this country and Europe direct paleontological evidence 
of the sedentary habits of the members of this group is not often met with; yet the 
instances presented, independent of their bearing upon Platyceras, are of unusual 
significance as furnishing a solution to certain important morphological problems 
relative to the Paleozoic crinoids. 

From time to time Paleontologists have mentioned the occurrence of Platyceras 
attached to crinoids and numerous explanations have been advanced, but it was 
not until about the year 1873 the correct solution was given. In a large number 
of instances lately examined the gasteropod covered completely the anal opening 
of the crinoid, the sinuosities in the lip of the Calyptraean shell corresponding 
exactly to the irregularities of the surface to which the shell was attached. The 
conclusion, therefore, is that the intimate association of the two organisms was 
not the result of accidental pressure but that the molluscan shell was actually 
attached during life. The inference is, then, that the Platyceras was not truly 
parasitic in its habits, as has been urged by many writers. 

*This and the three preceeding papers were read at the meeting of September 5. 
188S, but through an oversight were omitted from the Academy's proceedings of that 
year. 
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EVOLUTION OF STROPHOSTYLUS. 



BY CHARLES R. KEYK8. 



(ABSTRACT.*) 

Recently a larjje series of of the most important species of Platystoma and Stro- 
phostyliis was examined and the matrix carefully removed from the apertural por- 
tions of many of the shells. The structural features disclosed in the various forms 
«how a relationship between the two established genera that was long suspected. 
The two types are now regarded as identical. 

The genetic relationship, as at present understood, c f the leading species of Stro- 
phostylus are graphically represented in the accompanying scheme. Ihe earliest 
known forms of this group are from the Niagara rocks; but the extended vertical 
range of such species as S. ventricostta would indicate that the specific type had a 
higher antiquity than present information would suggest. Three principal series 
developed from this primitive form : (1) one preserved more or less distinctly the 
original characters; (2) another degenerated more or less, giving rise to loosely 
coiled shells and those approaching the Copulus group; and (3) a third acquired 
intensified features, which are particularly noticeable in the region of the columella. 

At the base is the species upon which Conrad founded his genus Platystoma, and 
was called P. ventrico8um, 1 1 chances to be the most generalized as well as one of the 
oldest forms of the group. The (3) third series shows a continued progression in the 
development of the axial parts, and finally ended in a form having a conspicuously 
twisted columella, as was acquired by S, andrewsi. This exaggerated character in 
the species last alluded to was the basis of Hall's genus Strophostylus. But it will 
be seen at once that the species selected wan actually an extreme development of a 
variant series, and is connected by a complete gradation of forms with the earlier 
and less specialized one. Later in the history of the most primitive form now 
known an exceedingly variable series was given off, which assumed in the several 
species diverse characters. Some vary towards the S. andrewsi type, while others 
tend towards the S, niagarensia section. In the variable forms of ^. turbinatua 
some significant phases are represented, which suggest the relationship of these shells 
to certain other genera. In the extreme form appears an elevation of the spine, 
that is unknown elsewhere in the group. Some examples show scarcely any thick- 
ening of the inner lip or columella, while others have these features well de- 
veloped. 

It must be borne in mind that the scheme as here represented is intended to 
indicate merely the lines along which the several developments took place, rather 

•Published in full with one plate in the American Naturalist, Vol. XXIV, pp. 1111- 
1117, pi. xxxiii. December, 1890. 
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than the phylogenetic history of the group. The correct determinations of the 
phylogeny of animals from paleontological evidence it attended with many difficol- 
ties. For, as repeatedly shown by Darwin and others, new variations tend to be 
transfered backward in the ontogenetic history of a species, and may dispose older 
characters. Ihis taken jn connection with the fact that variant changes may 
occur in one part of an organism without materially aifecting other parts, calls for 
extreme conservatism m passing judgment on phyogenetic problems from evidence 
aiforded by fossils. 



AGE OF CERTAIN SANDSTONES NEAR IOWA CITY. 



BT CHABLKS R. KETES. 



The sandstones under consideration lie in old gorges m Devonian limestone a 
short distance north of Iowa City. On account of the presence of plant remains,, 
which, however, were too fragmentary lor identification. Hall regarded the 
arenaceous deposits as belonging to the upper coal measures. Others visiting the 
places, since the anDOuncement of the discovery in 1858, have adopted the same 
view as to the age of the rock, without attempting to question the correctness of 
the assumption, or to obtain further evidence. 

Lately some mollupcan remains have been found in the sandstones. Comparisons 
show that they are very closely related to Kmderhook species occurring abund- 
antly in the yellow sandstone at Burlington. More perfect specimens however 
are necessary before final judgment can be passed. Careful research will, no 
doubt, reveal soon large numbers of good fossils in the bt^ds in question. 

The Kicderhook is well exposed south of Iowa City at Burlington, and north- 
westward at Le Grand, in Marshall county. It is probable that exposures are 
accessible at numerous intermediate places. The Burlington limestone — the 
stratum superimposed immediately upon the Kmderhook in Iowa, is said to be well 
exposed northward from the city of Burlington to within 9 miles of Iowa City. 
Hitherto the shore deposits of the Kinderbook have not been recognized in Iowa 
except near Burlington. The Iowa City locality fills up the gap. However* 
some additional information is required betore the question can be regarded as 
definitely settled. And the present note is merely suggestive. 



NOTES ON THE REDROCK SANDSTONE. 



BY CUAHLKS R. KEYES. 



The sandstone of Redrock, in Mnrion county, Iowa, has long attracted popular 

nHention. The bright vermillion clitts rise to a height of one hundred to one hun- 

^nd fifty feet above the water surface of the Des Moines river. The red col- 

of the rock, however, is ocal. The formation has a known geographic 
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extent of at least twenty miles ; and probably stretches out much farther. At Red* 
rock Cliff the stone is massive for the most part, but rather soft and thin-bedded 
above. At this place it is a very fine (gained and homopreneous sand rock, some 
portions even affording excellent material foi prnndstones. But southeastward, and 
at Elk Bluff, two miles below, the sandstone passes into a fine-firrained, ferrugin- 
eou8 conglomerate. The dip is everywhere to the south and west; and at a short 
distance above the quarry, a short distance above the village, the inclination is very 
considerable. A mile beyond, the sandstone has disappeared completely and the 
section shows only shales and clays. The space between the latter exposure and 
the last known outcrop of the sandstone is perhaps half a mile, the interval being^ 
hidden by quaternary deposits, down, to the water level. The abrupt change in the 
lithological characters of the rocks in so short a distance has been mentioned by 
Owen and by Worthen; but the true explanation is entirely different from the 
suppositions of those writers. 

Recent observations have cleared up many of the hitherto doubtful points con- 
cerning the geological history of the Redrock sandstone. It is not the basa^ 
member of the coal measures, as was regarded by Worthen; nor is it a shore 
extension of the Easkaskia limestone; neither is its geographic extent as limited as: 
has been supposed. Twenty miles to the southeast of Redrock a sandstone of 
great thickness, having identical lithologic characters and with a similar strati- 
graphical position is believed to be its extension southward. And it may also* 
rise a few feet above low water in the northwestern corner of Marion county. The 
most interesting consideration in regard to this Redrock sandstone is the fact of 
its considerable elevation above the surface of the sea and its subjection to 
subaerial erosive agencies for a long period of time before submergence again took 
place. During that interval the great thickness of sandstone was probably almost 
entirely removed in places. 



GEOLOGICAL STRUCTURE AND REL ACTIONS OF THE COAL-BEARING 
STRATA OF CENTRAL IOWA. 



BY CHARLES R. KEYK8. 



(ABSTRACT*). 

The exposed stratified rocks of central Iowa are made up chiefly of Lower Coal 
Measure clays, shales and sandstones. In the southeastern portion of the area 
the upper member (for Iowa) of the Sub-Carboniferous— the St. Louis limestone— 
is exposed along the Des Moines river. To the westward the so-called Middle 
Coal Measures and the Upper Coal Measures are represented. Hitherto it has 
been supposed that the three recognized divisions of the upper Carboniferous 
rocks in the State have each a maximum thickness of about two hundred feet. 
Lately, however, the Upper Coal Measures alone have been discovered to have at 

♦ Published In full In the Bulletin of the Geological Society of America, Vol. II, pp. 
277-292, pis. Ix, x. (1891.) 
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4east doable this estimate; and at a still later date the vertical extent of the other 
iwo formations has been fonnd to di£Fer very much trom the limit osaally assigned: 
the Middle Coal Measures being considerably thinner than was supposed, and the 
Ix>wer Coal Measures very much thicker. 

From an economic standpoint, the coal of the region forms by far the most 
important deposit. The seams vary from a few inches to seven or even eight feet 
in thickness; the average of the veins at present worked being between four and 
(five feet. These are disposed, not in two or three continuous layers over the entire 
area, but in numerous lenticular masses from a few hundred yards to several miles 
in diameter. A single horizon may thus contain several of these lens-shaped beds 
•of greater or less extent. Along the line of the ggieral section the coai-bearing 
horizons have been found to number more than a score; and the extension of the 
investigations beyond the limits of the particular area here considered has veiy 
^creatly increased this figure. Recognizing this fact, the aggregate amount of 
coal is far in excess of what has been supposed hitherto. The peculiarities of its 
disposition and the consequent popular misunderstanding concerning the actual 
extent and distribution of the coal beds has led to a large but useless expenditure 
of capital. This phase of the question will receive further expansion in another 
place. 

Summing up the more salient features in the present preliminary consideration 
of the Coal Measures of central Iowa, it may be said that: 

1. The Lower Coal Measures are very much thicker than has been hitherto 
supposed. 

2. The so-called Middle Coal Measures are are not so extensive, vertically, as 
was once supposed; and the designation as a formation name is of very doubtful 
'Utility, at least in so far as Iowa is concerned. 

3. The recognition of the very subordinate importance of the ** Middle** member 
suggests that the Coal Measures in Iowa may more properly be regarded as form- 
ing two, instead of three, divisions. 

4. The unconformity of the Lower Coal Measures of Iowa upon limestones of 
•the Lower Carboniferous is much more pronounced than heretofore suspected. The 
confirmation of this statement is found in excavations recently made at Elk Cliff, at 
•Harvey, at Fairfield, in Jefferson county, and elsewhere. 

5. The striking unconformities in the Lower Coal Measures have never been so 
apparent as at present. The most remarkable instance of this sort is the case of 
the Redrock sandstone. The vast sand bed had manifestly been consohdated and 
elevated above the surtace of the sea for a considerable distance; then it was sub- 
jected to long-continued denundation, as is shown in the deep gorges and ravines 
which are still preserved in the hard sandstone. So widespread and intense was 
the action of the erosive agencies that the f<reat sandstone, more than one hundred 
and fifty feet in thickness, was largely removed; and at the present day only a few 
isolated outliers tell of its former ^reat extent. When regional submergence again 
•set in, the old gorges and shore depressions were occupied by coal swamps. 

6. The earliest formed coal seams are far more extensive, both geographically 
and vertically, than the later ones. On the whole, the coal of Iowa may be regarded 
as distributed in innumerable lenticular basins, sometimes several miles in diam- 
eter and six or seven feet in thickness centrally, sometimes only a few hundred 
yards in extent. These occur at many different horizons and interlock with one 
another, so that a boring may pass through a score or more coal horizons without 
meeting more than one or two veins of sufficient thickness for profitable working. 
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BRICK AND OTHER CLAYS OF DES MOINES. 



BT CHARLES R. KBTES. 



(ABSTRACT.) 

In the absence of extensive exposures of ^ood building stone, in the immediate 
vicinity of many of the larger cities of the State, architectural materials must be- 
derived in large part always from other sources. Fortunately, in and about these 
towns there are exhaustless supplies of good clays from which maybe manufac- 
tured easily the ordinary structural and ornamental materials. These clays, how- 
ever, as is well known, have diverse properties, certain ones being better adapted 
for particular purposes than others, whilfe some may be used more advantageously 
in different ways. Hence the indiscriminate working of the deposits is not attended 
by the highest economic results, and often ends disastrously. This does not appl 
to one locality, but to the entire State. Clay is constantly being put to a multi- 
tude of uses which were undreamed of a decade ago. Everywhere this material 
is becoming more and more important, economically, in draining farm lands, in 
sewering, in paving, in all kinds of building. And there are still countless other 
ways in which it might be used with great profit. Manufactured clay is daily 
replacing other building material, such as granite and similar rocks, on account of 
its cheapness, its practically equal durability, and its great range of artistic effect 
with a requirement of much less labor than is possible in the case of the natural 
rock. 



ALUMINUM IN IOWA. 



BY CHARLES R. KEYES. 



(ABSTRACT.) 

Attention is called to the birth of an industry in Iowa that promises to be one of 
the greatest industries of the State in the near future. It is the establishment of 
a plant for the production of aluminum. As is well known, this metal is soon to 
be the metal of the world — replacing largely iron, steel and other metallic sub- 
stances used in the arts. The properties of aluminum need not be dwelt upon 
here. The cost of producing the metal has hitherto been the great drawback to 
its general usage. A few years ago the price was $15.00 or more a pound. Now 
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it is about 50 cents. And improved methods have just been announced by which 
it may be extracted at a cost of less than 20 cents per pound. 

A few months ago a plant was established at Hampton, Iowa, which is working 
a clay yielding three ounces more ot aluminum to the bushel than in any other 
known locality in the west, and, perhaps, in the United States. The suggestion 
is important. Iowa has within her borders inexhaustible suppUes of good clays 
admirably adapted for this purpose. But they require careful investigation that 
they may not be worked indiscriminately and thereby lead to complete failure in 
many cases. When the industry shall have become thoroughly established the 
gold fields of California, of Australia, of indeed the whole world will sink into 
insignificance as compared with the wealth coming from this source. 



ON A QUATERNARY SECTION EIGHT MILES SOUTH-EAST OF DES 

MUINES, IOWA. 



BT CHARLES B. KEYES AKD R. ELLSWORTH CALL. 



The section is located on the line of the Wabash railway about two miles below 
the little station of Hastie. It forms a continuous exposure of nearly three-fourths 
■of a mile in length; and in some places has almost a vertical face of from 125 to 150 
feet. It is capped by twenty feet of loess, carrying characteristic fossils such as 
Succinea avara Sdy ; Succineaohliqua Seiy; Helicma occulta Say; Pupa muacotum 
Linne; Vallonia pulchella Muller; Zonites arhoreus, Say; Fatula strigosa, Gould; 
and a large Helix, probably Mesodon thyroidea, Say. Below the loess to the track 
level the section is made up of blue clays and straticulate sands and gravels ^ith 
occasional large boulders. Jn the gravel several large fragments of carboniferous 
limestone with fossils were found. The lower sands rest directly upon the coal 
measure shales probably since these are well shown in the river bed 10 feet below 
the track. 

The section is of special inteiest, inasmuch as it is near the terminal moraine of 
the Des Moines lobe of the great glacier usually referred to the second epoch of the 
North American Ice Age. 



NOTE ON THE DIFFERENCES BETWEEN ACERVULARIA PROFUNDA 

HALL, AND ACERVULARIA DAVIDSONI EDWARDS 

AND HAINE. 



BY S. CALVIN. 



The original description of Ac^rvularia profunda Hall, is found in Hall's 
Report on the Geological Survey of Iowa, published in 1^58. The specimens on 
which the species was founded came from near Independence, in Buchanan county, 
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Iowa. In the same report Professor Hall, not without some hesitaiion identifies 
another form found abundantly throuarhout the Devonian area in Iowa, with 
Acervulana davidaoni Edwards and Haine. This, so far as I have been able to 
ascertain, was the first time the name had been employed in a work published in 
America; for nlthouprh Edwards and Haine*s specimens came from near Jefferson- 
ville, Indiana, the description of Acervularia davidsoni appeared in the great 
Monograph of the aothors. published in France. It should be noted that near 
Jeflfer8onville, Indiana, there occurs another form which authors, following the 
-example of Edwards and Haines, usually refer to Cvathophyllum rugoaum Hall. 

The three species mentioned above, as recognized by everyone who has ever 
handled them, are somewhat closely related. Dr. Rominger in Geology of Mich- 
igan, Yol. in, page 107, is disposed to regard them all as but varieties of one 
species. The Acervularia davidsoni, as it occurs in Iowa, is certainly very sharply 
•defined from either of the other two, while A, profunda exhibits a very intimate 
correspondence as to structure with Cyathophyllum rugosum from the Falls of the 
Ohio. 

Comparing -4. profwwrfa with -4. f?ai?i(^»o«t we may note that it differs in the 
appearance and mode of growth of the corallum, in the greater tendency to inde- 
pendent growth of corallites, in the size of its corallites, the shape of its calyx, the 
thicker non- corrugated wall by which the individual corallites are bounded, the 
almost entire absence of an inner pseudo-wall bounding a central area, and the 
thinner septa with more numerous and conspicuously developed carina;. 

The A, profunda is a much coarser looking species than A, davidsoni. Its 
lower surface is never as smooth and flat as is that of most coralla of the other 
species from Iowa. This surface is transversed radially by the outer corallites 
which stand out in strong, transversely wrinkled ridges, sometimes almost entirely 
iree from union with contiguous corallites. All the corallites show a remarkable 
tendency to independent growth, so that in some specimens a large proportion of 
the whole number of corallites stand apart from those adjacent on the upper sur- 
face of its corallum and are individually covered externally with an independent 
epitheca. In certain modes of preservation the corallites are even separable into 
wrinkled, polygonal prisms that exactly imitate a very common condition in 
Cyathophyllum rugosum. 

In the region from which Hall's type comes the corallites of A. profunda are on 
the average somewhat larger than those of A, davidsoni. It is true that the 
-corallites of both species vary within very wide limits, and it is therefore quite 
possible that the superiority in size of A, 2)rofunda may not be maintained in all 
localities. In the Paleontology of Ohio, Vol. II, page 240, Dr. Nicholson describes 
a form under the name of Acervularia profunda. Hall, that is distinguished among 
other things by having the coral lities smaller than A, davidsoni. 

The shape of the calyx is markedly different in average specimens of the two 
species. In A* profunda the calyces are separated by relatively thin partitions 
owing to the manner in which the sides of the cup slope abruptly downward and 
inward from the margin; the septa are thin and have conspicuous, crowded carinas 
which are as fully developed near the margin of the calyx as around the central 
area, particularly in respect to which they are in marked contrast with the septa of 
A, davidsoni. The septa differ still further from those of A, davidsoni in having 
more of their edges free and in having their edges beautifully denticulated. 
There is but little thickening of the septa to form a pseudo-wall around a central 
area; indeed this feature is in a large proportion of cases wholly wanting. The 
secondary septa are nearly as long as the primaries inside the central area. 
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Acervularia davidsoni^ Ed. and H., has a much wider g^eo^aphical range in Iowa 
than A» profunda^ Hall. The area in which A, profunda occurs is nearly all 
included in part of Buchanan and Black Hawk counties, while the area over which 
the other species is distributed is many times greater. As pointed out in the 
American Geologist for September, 1891, A, profunda is not associated in the 
same beds with A, davidaoni, but occurs uniformly at a horizon a few feet lower. 
Outside the area occupied by A. profunda its place seems to have been taken by 
Phillipsaatrea gigas Owen. At least this last species, while never very common, 
occupies the same relative position a few feet below the horizon at which A> 
davidsoni is found, and so far as known it is not present in the region in which A, 
profunda attains its maximum development. 

With respect to the particulars in which A, profunda differs from A. davidsoni 
it agrees essentially in structure with Cyathophyllum rugosum of authors, and it 
may therefore be regarded as the western representative of the last named species. 
If carinated septa have any generic significance, then Cyathophyllum rugosum 
is not a Cyathophyllum at all. Whatever the decision may be C. rugosum aud^. 
profunda must ultimately stand side by side in the same genus. 

A . davidsoni stands somewhat apart from both of the foregoing species in a 
number of particulars. The calyces have a sharply defined central pit with 
explanate margins. In typical specimens the floor of the calyx, except in the 
central pit, is almost on a level with the margin; the septa are thick, scarcely 
denticulated, with but a small portion of their edges free, the carinae are few and 
clumsy and chiefly developed in the region immediately surrounding the 03ntral 
area. Both primary and secoqdary septa are conspicuously thickened around the 
edge of the central area, the carinse are also developed there better than elsewhere, 
the effect being to produce in polished sections the appearance of a bi-areal coral 
with a central area bounded by a definite inner wall. Under the magnifier this 
wall is never coqiplete. The thickened septa and strongly developed carinas 
never quite coalesce, so that the outer area is never, as in true bi-areal corals, 
perfectly shut off from the central space. At the margin of this central space the 
secondary septa all end more or less abruptly, and only the primary septa are con- 
tinued as thin non-carinated lamellae into the central area. 

Acervularia davidsoni is certainly congeneric with some of the species referred 
to Acervularia by Edwards and Haime and other authors. Whether or not it is 
generically related to the type species of the genus maybe left an open question • 
So long as genera are mere artificial creations without sharply defined natural 
boundaries it will do no violence to the facts, but will be a matter of convenience 
and at the san^e time will give effect to a recognizable structural difference, if we 
fceep A, davidsoni apart from the typical forms of the genus Cyathophyllum^* 
and for the present at least retain it in the genus Acervularia, Along with A. 
davidsoni must go Acervularia inequalis, Hall and Whitfield. As a mere matter 
of convenience, but with less confidence as to the justness of the arrangement, we 
may for the present add to the recognized species of Acervularia the A, profunda^ 
Hall, and the Cyathophyllum rugosum of authors. The last two species may yet, 
with perfect justice, be separated generically from A. davidsoni, 

*Dr. Rominger and Mr. W. J. Davis place this and related species under the genus 
Cyathovhyllum. See Geology of Michigan, Vol. III., and Kentucky Fossil Corals. 
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NOTES ON MISSOURI MINERALS. 



B\ ERASMUS HAWORTH. 



7. Melanite in a Basic Dike Bock. 
J I. Limonite Pesudomorphoua after Calcite. 

(Published with consent of the State Geologist of Missouri.) 
I. 
At variovis places in the Arcbsean areas of Missouri the granites and porphyries 
are cut by dikes of basic rocks which usually trend N. E. and S. W. but occasion- 
ally in other directions. The dike rocks are comparatively constant in composi- 
tion. When holo-crystalline they are a diabase, or an olivine diabase, and when 
less perfectly crystallized they j^enerally correspond to diabase porphyrite. 

Usually there are no marked indications of contact metamorphism, either in the 
wall rock or the dyke rock. In Sec. 16, T. 33, N. R. 2, E., on the East Fork of 
Black River, in Reynolds county, is an important exception to the above state- 
ment. On the left bank of the stream, at a point where it makes a short turn 
from east to south, just above a small cataract, locally called The Falls, is a large 
dike trending N. W. and S. E. which forms the bank of the stream for a few 
yards. At this place the dike rock rises in the form of a bluff ten metres high or 
more, filled with vertical fissures, and presenting in every respect the appearance 
of an eruptive rock. 

In some places along the base of this bluff the contact between the dike rock and 
the quartz porpyhry through which the eruption occurred is quite plainly shown. 
It seems that the lava has overflowed the walls of the fissure and is here resting 
on top of the quartz porphyry. This dike rock is a good example of what was 
formerly called a **green stone.'' Its specific gravity is 2.7434. A determination 
of its acidity by the St. Louis Sampling and Testing Works for the Missouri 
Geological Survey showed, that it had 45.40 per cent Si O2. Macroscopically it 
seems to be perfectly compact excepting an occasional gas cavity now tilled with 
calcite and epidote. The freshest specimens obtainable were somewhat altered 
by weathering, so that the hammer marks on them were ashy white. 

Microscopically it is seen that there is a considerable amount of glass present, 
with small tnclinic feldspar crystals and much green fibrous hornblende, probably 
secondary m origin. No pyroxene or olivine was seen in the thin sections ex- 
amined, although it is quite possible one or both of these minerals was originally 
present, and has been altered into the fibrous hornblende. 

In a few places along the contact line between the dike rock and quartz por- 
phyrv the dike rock has been corroded apparently by water or gas, probably by a 
fumerole action at the time of eruption. The corrosion is not very extensive, 
perhaps never exceeding a metere vertically. The action was sufficiently vigorous 
to give to the rock an irregular, porous appearance. The cavities thus produced 
3 
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are filled with small crystals varyiDf? in size from almost microscopic dimensions 
to a centimetre or more in lenprth. They are brown in color, varying on the one 
hand to greenish brown, and on the other to nearly black, especially those which 
are weathered. Their crystallographic properties are interesting on account of 
the diflferent kinds of symmetry they have approached by the excessive development 
of planes in certain zones. They are all rhombic-dodecahedrons, the edges of 
which are occasionally truncated by minute icoistetrahedrons never large enough 
to alter the general appearance of the crystal. In addition to the regularly formed 
dodecahedrons four different types have been noticed. 

First — The four planes normal to the plane 
of the lateral axis are elongated, as in Fig. 1, 
giving the crystal an apparent tetragonal sym- 
metry, and resembling a combination of the 
unit prism, oo ^t ^itb *^6 pyramid of the 
second order P. co. But as all the angles are 
either 90° or 120o there is no doubt but that 
t is a modification of the rhombic dodeca- 




hedon. 





Fig. 1. 
SecoAd—ln this case six planes are elongated, 
as in Fig. 2, so that the crystal assumes the sym - 
metry of the hexagonal system, and appears to be 
a combination of the hexagonal prisim as oo P. 
and the rhombohedron R. The angles are here 
also 120*^, just what they should be for the hex- 
agonal prism, making the resemblance all the 
more striking. These two figures are similar to 
two of those given for garnets in Dana's System 
of Mineralogy, p. 266. 




Fig. 2. 

jr^/r(?— This case differs from the first 
given in the excessive development of two 
of the faces resembling the pyramid of the 
second order, as is shown in Fig. 3. In 
this way it seems to have a monoclinic 
symmetry, and to be formed by a com- 
bination of the two lateral pinacoid faces, 
00 Poo and ooPoc with the positive and 
negative pyramids + P. pjg 3 

Fourth'-Jn this case the six faces are elongated as in 
Fig. 2, and also two of the, faces resembling the rhom- 
bohedrons, while the third is very small, as in Fig. 4, 
giving the crystal apparently the monoclinic symmetry, 
and seeming to be composed of the clinopinacoid, oo 
Poo, the unit prism oo P, the clino dome, P oo, and 
the plus orthodome -f- P oo , a combination which is 
not contrary to the monoclinic symmetry. Fig. 4 is^ 
drawn in this position in order to illustrate the pseudo 
symmetry, and should be rotated 45^ to the left if c is 
placed vertically. 

Fig. 4. Small fragments of the mineral examined in polar- 

ized light, with the nicols crossed, transmit some light, showing that the optica 
anomalies so common in garnets occur here as well. 




Correetion. 



By a mistake in printing some of the figures used to illustrate "Notes 
on Missouri Minerals" by Erasmus Haworth. were inserted in a horizontal 
position. They should be as follows: 






Fig. 1. 
Pseudo— tetragonal symmetry, ap- 
parently with unites prism oo p, and 
pyramid of second order, Poo . 



Fig. 2. 
Pseudo— hexagonal symmetry, ap- 
parently with prismatic, ooP, and 
rhombohedral, R, faces. 





Fig. 3. 
Pseudo— monpclinic symmetry ,ap- 
parently with the two lateral pina- 
coidal faces, ao F« , and ^ P^ , and 
both plus and minus pyramids, +P, 
-P. 



Fig. 5. 
Scalenohedron of calcite with al- 
ternate polar edges beveled and 
modified, as in text. 
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The specific gravity of fresh looking, well formed crystals was found to be 
3.6002. A chemical analysis kindly famished by the Missouri State Geological 
Survey, made by the St. Louis Sampling & Testing Works, gave the following 
results, which leaves no doubt but that the mineral in question is a lime-iron 
g^amet, of the variety melanite, although it is more of a brown in color than that 
variety usually is : 

Si O2 — 33.88 per cent. 

MnO — 0.20 per cent. 

Fe2 03 — 29.35 per cent. 

AI2 O3 — 5.53 per cent. 

Ca — 30 71 per cent. 

Mg — . 0.63 per cent. 

100.30 per cent. 

The occurence of this mineral is of interest because it seems to be the first time 
it has been found in the State, and because garnets of all kinds are so rare. In 
fact, with the exception of one instance reported to the writer in a private com- 
munication, by Prof. G. C. Broadbead, and which has not yet been published, this 
is the only locality known in the State of Missouri where garnets of any kind are 
found. In Bulletin No. 5, of the Geological Survey of Missouri, p. 42, it is stated 
that garneta have not been found anywhere within the area of the crystalline rocks 
of the State. It should be noted that, occuring as they do here within a dyke rock, 
they in no way have a bearing on the question there discussed, viz., the origin 
of the granites and porphyries. « 

II 

At different places in Southeast Missouri some of the many fine specimens of 
calcite are coated with a thm film- which is a beautiful, rich amber in color. An 
examination of" this coating showed it to be a compound of ferric oxide the exact 
chemical nature of which was not determined. One of the specimens from Potosi, 
in Washington county, which has been in the Penn College Museum for a few 
years, so well illustratep, not only the controlling force a crystal has over 
the molecules of a pseudom'orph deposited on it, but also the law of symmetry 
in crystallization, that it is thought worthy of mention. It is a collection of modi- 
fied left handed scalenohedrons from one to two centimetres, for a half length, for 
the most of which the formula— 2 R^ was estimated. Usually each scalenohedron 
is terminated by rhombohedral faces. In addition to this each acute polar edge is 
beveled by a second scalenohedron producing another set of six faces from one to 

three millimetres wide. The coating on these 
crystals is comparatively light and the mole- 
cular control exerted by the calcite has caused 
it to be deposited on these narrow-scale no- 
hedral faces only, leavmg the remainder of 
the crystal entirely unaffected. Fig. 5 illus- 
Fig- 5. trates this. 

By comparing this specimen with others it is found that as the coating became 
thicker it was next deposited on the rhombohedral faces, and covered the whole 
crystal only after it became so abundant that the molecular force of the calcite 
conld no longer control it. This is the finest example ihe writer has ever seen of 
a crystal controlling a pseudomorph deposited on it, and especially illustrating so 
well at the same time the law of symmetry in crystallization. 
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PRISMATIC SANDSTONE FROM MISSOURI. 



BT ERASMUS HA WORTH. 



(Published by consent of the State Geologist of the Geological Survey of Missouri. > 

On the right bank of the St. Fi-ancois River, in S. 31; T. 3:3, N.; R. 6. E., about 
200 yards southwest of the St. Louis Granite Company's quarry, near Knob Lick^ 
Madison county, Mo., is a little sandstone ridge, trending northwest and south- 
east, nearly 200 yards long, 10 yards wide, and not more than 8 to 10 feet high 
above the nearly level ground on either side. The country rock here is the Cam- 
brian sandstone, which overlies the granite, as is beautifully illustrated at th& 
quarry near by*. This little ridge is interesting on account of the peculiar form of 
the sandstone composing it. In places where the soil has been somewhat worn 

away, instead of revealing flat layers of sandstone, as 
can be found near by in any direction, the surface is 
covered with fragments of sandstone of a prismatic 
form, resembling in shape the basaltic columns so 
well known in different parts of the world. In size 
the prisms range from about three-fourths of an inch 
to one and a half inchesin diameter, and from three 
to eight inches in length. They are not uniform in 
geometrical outline, some having four sides, some 
five, and a few pix. Quite often two and occasion- 
ally three prisms adhere together, side by side, but 
generally so loosely that they can easily be broken 
apart. In such cases the boundary between them is 
usuaHy a single plane, but sometimes two new planes 
are exposed by the breaking, forming a re-entrants 
angle on one prism. Fig. 1 fairly represents a com- 
bination of two of these prisms. 
The nature of the rock was studied quite carefully, both macroscopically and 
microscopically, and it was found to be nothing but an ordinary, somewhat irregu- 
larly indurated, fine-grained sandstone. The grains of quartz are waterworn, as is 
usual. The induration is produced by the interstitial spaces being more or less 
filled with silica, but the thin sections examined showed no instance of secondary 
growth of the quartz crystals. 

The existence of the ridge is probably due to the induration of the sandstone. 
Why this limited area should be thus indurated, and the surrounding country 
should not be, there seemed to be no obtainable evidence. However, this of itself 




Fig. 1. 
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is of little importacce. But the prismatic form of the sandstone is much more in- 
terestinpr. The specimens gathered were on or near the surface, and were not seen 
4n situ; but from their great abundance it must be argued that they extend down- 
wards for a considerable distance. It was first thought that possibly a dike rock 
had once existed here, which had assumed the prismatic character, and that in some 
way by surface decay it had left moulds into which the sand had been carried. But 
s, careful examination revealed no indication whatever of there ever having been a 
dike here, although they are quite common in the surrounding country. The gran- 
ite close by is older ^ than the sandstone!, and could not therefore have played any 
part in the matter by metamorphosing the sandstone in any way. 

i See Bull. No. 5, Mo, Geol. Sur. p. 12, et seq. 



THE TERTIARY SILICIFIED WOODS OF EASTERN ARKANSAS. 



BY R. ELLSWORTH CALL. 
Read September 1891. 



(Published by permission of the State Geologist of Arkansas.) 

The occurrence of silicified wood in the sands and gravels of the Tertiary of the 
Lower Mississippi Valley has long been known. Aside, however, from the numer- 
ous localities mentioned by Hilgard,* nearly all of which are in the State of Mis- 
sissippi, little attention has been given it. Numerous geologists have spoken of 
it or incidentally studied it in connection with other investigations, but hitherto no 
attempt has been made to recognize the species and fix their taxonomic value, if, 
indeed, they possess any such value. Among those who have investigated the 
Orange Sands and other Tertiary deposits of the Mississippi Valley and who have 
added to our information as to the occurrence of these fossils are Hilgard,f Pen- 
rose, t and Enowlton.§ 

The last named has made the only microscopic study of these fossils which is on 
record. Since his investigations are based upon material which, for the most 
part, was collected by the writer, it is thought that it will be useful to place on 
record in this form, a more detailed statement at the conditions of the occurrence 
of the silicified woods, their peculiarities, th^ir structural relations and their 
«tratigraphical position, in the hope that it may eventually prove to be of use in 
correlating the deposits in which they are found. 

These fossil woods occur throughout the area covered by Tertiary sands and 
^Travels in the State of Arkansas. When in large masses they are 'apparently 
rarely far removed irom beds bf Tertiary lignite, if in small masses or in small 

* Agriculture and Geology of Mississippi, 1860. pp. 20, 21, et seq. 
+ Agriculture and Geology of Mississippi, 1860, pp. 20, 21, et aeq. 

* First Annual Report of the Geological Survey of Texas, 1880; "A Preliminary 
Report on the Geology of the Gulf Tertiary of Texas from Red River to the Rio 
Orande." By. R. A. F. Penrose, Jr., pp. 1-101. 

ft See Annual Report of the Arkansas Geological Survey for 1889, Vol. II, pp. 249-267, 
Plates IX-XI. 
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fragments they occur in the gravels of nearly all the region and in the beds of the 
streams and brooks of the area covered by the Tertiary. Occasionally whole tranks 
of trees are found, often partially buried in the sands or deeply imbedded in the 
gravels which cover the flood plains of the creeks and ravines within the Tertiary 
area and especially along Crowley's Ridge, from Helena to the Missouri line. 
Specimens have been obtained from logs or stumps in situ and in undisturbed Ter^ 
tiary beds at the following points: Hope, Hempstead county; Camden, Ouachita 
county; near Red Land, Cleveland county; at Red Bluff, Jefferson county; at 
Helena, Forrest City. Wittsburg, Wynne, Harrisburg, Jonesboro, Gainesville, 
Boydsville, and St. Francis in the country traversed by Crowley's Ridge in the 
eastern part of the State. All of these localities have furnished examples of silic- 
ified wood from large logs or stumps in place and always imbedded in Tertiary 
sands or gravels. It is a remarkable fact that hitherto, in Arkansas, sillcified 
woods have been seen but very rarely in the Tertiary clays. At all the localities 
mentioned above, except one, the wood is found only in gravels or sands in situ, , 
or in redeposited gravels and sands in the low valleys. 

The geological section of the Crowley's Ridge region, to which area this paper 
especially refers, shows the followmg sequence, seen in the generalized section in 
St. Francis county, which is characteristic for the southern portion. 

GBNBRALIZBD SOUTHERN SUCTION ON LITTLE CROW CREEK. 

1. A loess soil, with enoueh sand to render it decidedly siliceous. This is the 
surface member and is usually of but little depth. 

2. Typical loess, varying in depth from thirty to ninety feet, erodinar rapidly, 
and presenting a characteristic loess topography. This member caps the ridge 
even at its highest points. 

.3. A clayey, pebble-bearing, bluish or otherwise dark colored loess clay which 
forms the base of the typical loess deposits and probabi v marks the first stage in the 
loess deposition. This member varies somewhat in different localities, being often 
quite thin and is even sometimes wanting. The pebbles are most abundant in the 
lowermost portion. 

4. Orange-colored grivels, irregular in thickness, rudely stratified, sometimes 
well assort^ so that only coarse gravels, or vice rersa, are seen ; there are occasional 
pockets or lenses of sand derived from the underlyinar member. In rare instances 
this bed lies directly under the clays. Silicified coniferous wood often occurs in 
this member. 

5. Party-colored sands, of variable fineness, often quite irregularly stratified, 
sometimes overlying the pebble bed, but usually occurring underneath it. The 
sand grains are well rounded. There are occasional masses or pockets of red, 
drab, white, or yellow pipe clay. 

6. Blue, black or drab clays, horizontally stratified, with small, sometimes larger, 
pieces of coniferous lignite. This member constitutes the greater portion of the 
body of the ridge. Along its margin it is to be seen only in the deepest ravines, or 
along the St. Francis and such of its small tributaries as flow from the ridge. It 
is often penetrated in deep wells, as at Forrest City, and underlies the whole region. 
The lower expoped portion is fossiliferoua. the fossils are marine, and Claibornian 
in age. The clays are, therefore, Eocene Tertiary. 

Slight differences in the section appear in various portions of the ridge, but are 
not worthy of remark in this connection. The generalized section for the northern 
portion of the ridge, made at a point seventy- five miles north of St Francis 
county, shows the following sequence: 

GENERALIZED NORTHERN SECTION NEAR GAINESVILLE, GREENE COUNTY. 

1. A humus, largely siliceous, or a soil mainly sand. At the highest hilltops 
this soil contains gravel or may be entirely replacea by waterwom gravel. 

2. Gravel bed, commonly removed by erosion. 
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3. Sands of Tertiary afjre, false bedded, party-colored, coarse or fine, banded 
often with drab, red or white pipe clay, or the last may be in pockets or lenses. 
These sandt* are f?enerally loose, but in certain localities they have metamorphosed 
into a very hard, glassy quartzite. The areas of metamorphism are linearly dis- 
tributed over many square miles, but are confined chiefly to the west side of the 
ridge, Silicified woods are found in this member at many localities, but none has 
yet been discovered in the metamorphosed portions. 

4. Drab, blue and black clays of Eocene Tertiary apre, horizontally stratified, 
occasionally fossiliferous, the fossils being chiefly the leaves of deciduous trees. 
These clays contain rare beds of lignite of small extent and erratic vertical distri- 
bution. Moreover, the clays are commonly gypsiferous and are fui-ther character- 
ized by abundant small plates of muscovite in the cleavage planes. Silicified wood 
was seen at a single locality, on Cache River. 

The absence of fossils in nearly all the members of the Arkansas Tertiary ren- 
ders necessary their distinction upon lithological and structural data. The large 
masses of silicified wood in the upper members of the series are the only organic 
forms known above the Eocene clays. If in any way these silicified woods may be 
genetically connected with the lignite beds a means of correlation will not cer- 
tainly be had, but the fact may sometime possess taxonomic value. Studies made 
in Eastern Arkansas seem to show that all or nearly all of the silicified woods of 
the Tertiaiy sands and gravel beds are derived in some manner from the underly- 
ing beds of lignite. In many places whole tree trunks, stumps standing in place, 
or large fragments of silicified wood occur so related to lignite deposits as to show 
that they are derived therefrom. In the northwestern portion of Greene county, 
on the west side of Crowley's Ridge, are masses of wood partly in the form of lig- 
nite and partly silicified. The lignitized part is buried in Eocene clays; the silici- 
fied ends are buried in Eocene Tertiary tands. It would appear that in this case, 
before the sands were eroded away, the portion of the trunk which had been buried 
therein was subjected to the action of waters containing silica in solution and the 
lignitic matter was replaced by silica. 

The silica is, of course, all present as secondary quartz, is often massive but, 
also, frequently crystallized. Especially is holocrystalline quartz abundant in 
specimens of wood that were partially decayed when the older lignification process 
began. In the drusy cavities of such lignite are found large numbers of perfect 
and rather large quartz crystals. These are often, in gome specimens always, 
characterized by a uniform dark or brownish color which is due to inclusions of 
limonite.* 

Prof. F. H. Knowlton, of the United States Geological Survey, has studied micro- 
scopically both the lignite and silicified woods found in Eastern Arkansas. The 
results of his work may be found in Vol. 11. of the Arkansas Geological Survey 
Reports for 1889. His studies have developed the interesting fact that the woods 
belong to both dicotyledonous and coniferous types. This occurrence is the first 
known dicotyledonous wood found in this country in rocks older than Pleistocene 
and is the first dicotyledonous form determined by internal structure. If, there- 
fore, examinations of both lignites and silicified woods are made and it results that 
the same form or forms are represented in both, a strong reason exists for genetic- 
ally connecting the silicified woods with the lignites. 

Unfortunately for taxonomic purposes all the forms described by Prof. Knowlton 
are new, but some otherwise valuable results have been reached. In the first place 

* An especially fine example of this nature was taken from a section in Tertiary 
sands thirteen miles southeast of the town of Camden on the line of the Camden & 
Alexandria Railroad. Of the many thousands of quartz crystals which this specimen 
exhibits not one has been seen which is free from inclusions of limonite. 
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he finds, amon^c the four new species studied, two forms which are clearly dicoty- 
ledonous, and two other distinctly coniferous in relationship. The species are : 

Ooniferous. Dicotyledonous. 

Cupressinoxylon arkansanum^ Laurinoxylon branneri, 

Cupressinoxylon colli, Laurinoxylon lesquereuxiana. 

There was also a single additional specimen whose affinities appeared to be 
dicotyledonous and to belong to Laurinoxylon; the condition of the material would 
not admit of a closer determination. The specimens found indicate comparatively 
few species, but these few must have existed in great numbers. One of the most 
valuable and pertinent facts in this connection is the finding of the dicotyledonous 
Laurinoxylon hranneri in the lignite bed of Bolivar Creek, as lignite, deeply 
buried in Eocene clays in massive form. 

Thus far sufficient distributional facts to give a taxonomic value to the fossil 
woods have not been discovered. Until extensive collections throughout the whole 
region of the southern Tertiary have been made it will not be possible to use these 
forms for purposes of differentiation or of correlation. It is believed, however, that 
since in the Tertiary sands of Arkansas, Louisana, Texas and Mississippi the same 
relations of silicified woods to lignites have been observed, it may be possible to 
co-ordinate the divisions recognized in those States by geologists and devise a 
system of nomenclature that will explain the relationships of the various beds to 
each other, though it cannot be done at present. 

During the progress of the study of the region by the writer it became more and 
more clear that the silicified wood had some intimate relation to the pockets or 
beds of lignite which are scattered throughout the ridge. It was early noticed 
that no lignite occurs in the sands or gravels above the clays, and that no detached 
masses of silicified wood occur entirely m the clays. As the investigation proceeded 
it became a favorite hypothesis that the silicified wood was transformed lignite, 
and that careful microscopic study would probably prove the hypothesis to be cor- 
rect. Professor Knowlton's investigations appear to verify the hypothesis. 

The opinion that the silicified wood was, in some way, to be connected with the 
lignites of the bed underlying the sands was suggested by Hilgard* many years 
ago. Speaking of the occurence of fossils in the Orange sands he says: **. . . . 
The closest scrutiny I have bestowed on hundreds of extensive exposures, has 
failed to detect any fossil apparently peculiar to the formation as such. This 
might seem paradoxical enough to anyone acquainted with the frequent occurrence 
of silicified wood in these strata, but it soon becomes quite obvious to an attentive 
observer that the regions of the frequent occurrence of this fossil in the Orange 
sand are coextensive with those in which fossil wood, either silicified — when 
imbedded in siliceous sands — or lignitized, occurs in the underlying lignitiferous 
Cretaceous or Tertiary strata. It is not unusual to find trunks of silicified wood 
imbedded partly in the unchanged lignitic strata, partly in the Orange sand; the 
portion contained in the latter being nearly or wholly deprived of carbon, while 
the part imbedded in the lignitic material is, if at all silicified, of an ebony tint 
and often contains pyrites.'' Again, **I am convinced that the greater part, if not 
all of this fossil wood, is derived from the underlying strata and will be represented 
in their flora." 

There can be little question, therefore, that the process of silification has occur- 
red, in some cases at least, since these masses were torn from the underlying beds 

♦American Journal of Science, II, Vol. XLI, p. 313, 1866. 
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by the waters which deposited the sands above the clays.* As ordinarily under- 
stood the process is purely a chemical one and perhaps very slow. It consists in 
the replacement, particle by particle, of the carbon of the li^ite by silicic acid, or 
silicon dioxide. It is by no means essential that the organic matter be unchanged 
when the process begins. If the belief that this wood represents what was once 
lifirnite be a correct one, then the process of silicification can occur in ths case oif 
organic matter which has already undergone a partial change. 

Where found in clays in a silicified condition, it has probably resulted from the 
«ame processes that are seen to obtain in the highly siliceous sands or gravels 
which overlie them. Though the impervious nature of most clays renders the 
percolation of silica-charged waters a matter of great difficulty such percolation 
certainly occurs in them. The silicified masses of wood are often far too large to 
have been removed from the clays and deposited in the overlying gravels by an 
ordinary wave or current action, for they sometimes weigh tons. In the form of 
lignite the same masses could have been transported by currents, but since very 
large pieces have been rarely, if ever, found far from lignite deposits, even that 
proposition has very little weight. 

The vertical distribution of the silicified woods of the Arkansas Tertiary is 
limited by the line of contact between the sands and clays which constitute the 
Arkansas series. Below this line the silicified wood never occurs, with the single 
•exception above, f so iAt as observations have yet extended. Above it no lignites 
have ever been found. The vertical range is therefore Hmited by the thickness of 
the sand and gravel bed which is commonly, in Arkansas, between fifty and eighty 
feet. 

There is a marked difference in the vertical range of this fossil in the Tertiary of 
Arkansas and the Tertiary of California. In the latter State the vertical range is 
often many hundreds, even several thousands, of feet. Whitney says.-j: "It will 
be proper to add some of the most important facts gathered during the investi- 
l^ration of the gravel deposits in regard to the mode of occurrence of the fossil plants 
of the Pliocene epoch . The vertical range of these has been alluded to, and it may 

♦Dr. R. A. P. Penrose, Jr. (op cU., pp. 24, 26, 50, et 8eq.), has placed on record the 
numerous occurrences of silicified wood In the Tertiary of Texas; he finds It in both 
«ands and clays. In his description of the Sabine River beds he says: '* Silicified wood 
is of very frequent occurrence in these strata: sometimes occurring as small frag- 
ments ; and at other times as large trunks of trees. On the Brazos River, in the 
northern part of Milam county, was seen a trunk one and a half feet in diameter, pro- 
truding from a clay bed. Ten feet of it were exposed, while the rest was imbedded in 
the clay. In many places such fragments are collected in great quantities, but it is 
especially plentiful in the lower part of the Fayette beds. It is generally dark brown 
or black inside, and weathers gray or buff color on. the outside. Sometimes it occurs 
partly lignitized and partly silicified. It f reqently shows shrinkage cracks which are 
filled with quartz or chalcedony, and are uften lined with quartz crystals." 

In this case stratification was but partial or was still in progress, and since there is 
•exposed in the face of the bluff a log which was partially lignitized and partly 
silicified it proves all but conclusively that, even in the Texan Tertiaries, the lignitie 
precedes the siliceous condition of these woods. 

tin this case the stumps are still standing, the roots, also silicified, ramifying in all 
directions in Eocene blue clays. Less than one hundred feet east, however, the line 
of contact between the sand beds and the clays was disclosed in a vertical cut in a 
hillside. This line was at or near the elevation of the stumps. It was clear that, if 
the stumps did not actually project into the overlying sands, they were but a short 
distance below and under conditions to favor silicification from waters percolating 
through the clay to them. 

$ Auriferous Gravels of the Sierra Nevada, pp. 235, 2d6. See also American Journal 
of Science, II, Vol. XLI, p. 359, 1866. 
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be more distinctly stated that either fossil wood or leaves have been found at every 
elevation, from th^ lowest to the highest, where jfravels occur. Even as high as^ 
Silver Mountain City, at 7,000 feet of elevation, large masses of fossil wood are 
found in the volcanic deposits; and in Plumas county the same occurrence has been 
noted on several of the highest mountains in the region, as Penraan*s Peak and 

Clermont, peaks from 7,000 to 8,000 feet high Fragments and often 

large masses of wood are found, both in the gravels and the associated clayey and 
tufaceous beds. In the gravel they frequently bear the marks of transportation 
from a distance, as would be expected.'* 

In the California Tertiary the most completely silicified and best preserved 
specimens of wood occur in connection with deposits of a volcanic character, some- 
times a rhyolitic ash.* It is suggested by Whitney that these relationships have 
something to do with the process of silicification. For that region Whitney 
believes that not only were the woods silicified after their imbedding in whij^- 
pulverulent volcanic ash but **the lava itpelf exhibits signs of having been acted oft 
by silicifying agents after its deposition. " That the greater part of the series of 
beds included in the gravel formation has been thoroughly permeated with waters 
holding silica in solution and that chemical changes induced thereby are sufficient^ 
to explain the phenomena appears quite probable. The relations which the phe- 
nomena sustain to the farts of volcanism so abundant in that region are set forth 
and the conclusion is drawn that that relation explains silicification in these 
woods. In California it becomes a subordinate problem under volcanism. 

The chemical processes which obtained in the case of the Arkansas gravels were- 
not co-ordinate with those in California, for there is no evidence of volcanism or 
any similar phenomena associated with their silicification. The silica in the east 
em locality must be sought in the accompanying sand beds and was probably 
brought into solution by the action upon it of organic acids. 

The study of the Arkansas Tertiary silicified woods appears to justify the follow- 
ing conclusions: 

1. The silicified woods of Eastern Arkansas are all of Tertiary age. 

2. They are derived from the beds of Eocene cUys that underlie the sands 
and gravels in which they commonly occur. 

o. They are silicified lignite; the process of silicification has occurred either 
while they were stiil in the clays or most otten after they were removed and buried 
in the sands and gravels. 

4. They possess as yet no taxonomic value in determining the relative ages ot 
the members of the Tertiary series. 

ADDITIONAL NOTE ON SILICIFIED WOOD IN IOWA. 

Nearly all who have had occasion to make any extended study of the Pleistocene 
strata or deposits in Iowa have found, somewhat rarely it is true, specimens of 
silicified wood which occur under varying conditions. Most of those which 
the writer has seen have been found in rearranged Pleistocene strata and bear 
evidence of having been rather roughly handled since silicification. The generic 
position of most of these examples is uncertain since there have been no careful 
microscopical examinations, save in a single instance, of any of these specimens^ 
Professor F. H. Knowlton, of the United States Geological Survey, has studied 
very carefullyt a single example of these woods, basing his investigation upon a 

•Op. cit.,pp. 327-329. 

t Proceedings United States National Museum, Volume II, 1888, p. &-6. 
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specimen taken in Emmet county. He found the material to represent a species 
new to science and grave it the name of Cupressinoxylon glasgowi, after its discov- 
erer. He concludes that it represents a horizon which is Cretaceous in age. In 
the absence of any information to the contrary it is fair to assume that the speci- 
men came from the rocks in situ but, if so, it is the only case on record of the 
occurrence of silicified wood so situated in the limits of the State. It would be 
• interesting to institute studies of these woods in connection with the great masses 
of silicified woods found so abundantly along the upper Missouri; such study 
migrht serve to indicate the real origin of these straggled specimens. 

In the Pleistocene of this State occasional large examples of silicified wood 
have been found; the ones examined by Professor Knowlton were small. The 
writer has noted two or three, in and about the city of Des Moines, that would 
weigh an hundred pounds or more; the largest of these was little water-worn. 

Throughout the central and east-central portions of the State, and occaoionally, 
in other parts of the commonwealth, large trunks of coniferous trees are reached 
in well and coal borings. These belong, without question, to that earlier, Pleisto- 
cene stratum which many geologists denominate *'the forest bed." In the debris 
which was thrown out of the famous Belle Plaine artesian well, when water was 
found, there came from this stratum large masses of coniferous woods, sometimes 
quite large logs, mingled with sands and gravel. They constituted one of the 
features which made the well famous. 

Similar woods have occured in deep wells within the city of Des Moines, even 
when the highest lands within the city were penetrated. The writer has now in 
his possession fine examples of such wood taken from a well thirty-six feet in 
depth in the heart of the city. They are much crushed and twisted, one end of 
one piece being broken or crushed into fibers by some heavy grinding weight, and 
give clear evidence of the harsh treatment which they have received. In no case 
have these fossil woods been compared with those which are silicified; so that 
identity in generic relation cannot be postulated. It is fair to remark, however, 
that no member of the forest bed proper has yet furnished a single example of 
silicified wood; that is no specimen of wood which became silicified since burial in 
that particular stratum. It would appear, therefore, that the real origin of the 
silicified woods found in the Pleistocene of this state must be sought outside of its 
imits. 



THE FISHES OF THE DES MOINES BASIN. 



BY R. ELLSWOR'TH CALL. 



To one familiar with so much of the literature of science as pertains to the 
natural history of the State of Iowa it is surprising that so little has been done in 
relation to its fishes. A list designed to stand for the icthyic fauna of the State has 
yet to be compiled. There have appeared but three papers devoted to Iowa 
fishes. 01 these three one was published under the auspices of the United States 
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National Museum,* the others were both published in Iowa§^, under Iowa 
auspices and by an Iowa man. The first of these papers lists thirty species from 
the Des Moines river, at Ottumwa, of which list two were new to science. The 
two forms were Notropis gilberii and Ammocrypta clara. From the Chariton 
river, at Chariton, there were listed in the same paper thirteen species. From the 
Hundred and Two river, near Bedford, there were taken nineteen forms. The 
latter stream furnished no new species while one, Etheostoma iowa?, was found in, 
the Chariton. 

The second of these papers was preliminary to a complete account of Iowa 
fishes and is not yet finished. It aims to present the main facts, reflrardinfr species 
and their identification, thus far gathered through personal observation and 
•collated from other sources. In it may be found certain notes on the geofin^phic 
distribution of the more common torms, but recent investigations have already 
rendered this feature of little value. But little may be found in it concerning the 
forms that occur within our limit. 

The third paper deals only with the larger forms of Iowa fishes and mainly 
with those that have food value. It also contains notes on geographical distribu- 
-tion, but this feature here likewise does not represent the facts as now understood. 

With this brief list the bibliography of Iowa fishes practically ends. Such work 
as has been done and as has been published indicates that very much yet remains to 
be accomplished before the list of Iowa fishes can be completed. To facilitate 
ihis work and to secure as a basis for comparison in respect to richness in species, 
abundance, and geographical distribution a list that would be fairly representative « 
^f the strictly defined Iowa fish fauna the writer has collected and studied a great 
many fishes from the basin of the Des Moines. The main facts ^which this study 
has made known are made the basis of this preliminary paper. 

As yet the investigations of the area limited by the hydographic basin of the 
Des Moines are unfinished. Practically only the streams of the central portion of 
the area have been studied. These streams all present, as would be expected, a 
great sameness of fauna, but at the same time they present a characteristic one. 
Without exception they are all typical prairie streams with physical features com- 
mon to all alike. Minor differences, such as greater clearness, less depth, more 
rapid current, rockier bottoms and a greater number of cold springs characterize 
all as their source is neared. Correlated with this are certain forms found only at 
-or near the rivers' sources that have, therefore, a somewhat limited distribution. 

Several small streams, chiefly located within a few miles of the city of Des 
Moines, have been examined with the greatest thoroughness and they have little 
or nothing more to yield to continued exploration. These streams may therefore 
stand as typical for all similar streams in Central Iowa. One of these, Beaver 
Creek, will be further described in connection with the list collected therein and 
this list, it is believed, will stand as a type of all similar ones based on so small an 
area as a single creek. 

The physical features of the Des Moines river demand but a passing mention. Its 
bed is ever varying from soft ooze to hard rock, grading in all ways from mud 
through sand and gravel to coarse boulders. With these varying conditions there 
is also a various fauna. Certain forms as the Siluridaey the Acipenseridae and 

♦Proceedings of the United States National Museum, 1885, Vol. VIIT. 
§ Bulletin from the Laboratories of Natural History of the State University of Iowa 
Vol. I, No. 2, 1889. 
• Proceedings of the Iowa Academy of Sciences, for 1889-90. 
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the Cntosiomidae delight in muddy waters and muddy bottom. The Centrarchidae^ 
the Percidae and the Cyprinodoniidae delight most in clear cold streams. 
Especially abundant are they if to clearness and coldness be added a bottom 
studded with boulders and smaller rocks affording thus means for hiding. In 
such situations especially may the beautiful genus Etheostoma be found, both in 
great numbers and variety. 

The subjoined list of species collected and studied by the writer in this area is^ 
made after the system adopted by Doctors Jordan and Gilbert, in their masterly 
**Syiiopsis of the Fishes of North America*'*. 

PBTROMYZONTID^. 

(The Lampreys.) 

Petromyzon concolor Eirtland. — ^This form has occurred only in the Des Moines 
nver, at Des Moines. Two specimens have been secured, and both of these were 
taken from large catfish caught in the river within the city limits. Both were 
captured in March, one in 1887, the other in 1889. It is the habit of this species 
to ascend the river to spawn but it does so with the aid of other and larger fish. 
It is fairly common, according to report of fishermen, on large catfish in early^ 
spring, though but these two have been secured bv us. 

LEPIDOSTBIDiE. 

(The Gar«.) 

Lepidosteus ossens Linnaeus. — Des Moines river; Raccoon river, Des Moines 
and Adel. 

The common or long-nosed gar is not taken except by fishermen and they 
obtain it rarely. Two forms of this genus are commonly recognized but only 
one of these has been seen by uq within our limits. 

SILURID.E. 
(The Catfishes.) 

Ictalums punctatus Rafinesque.— Raccoon river at Adel, Perry and Des Moines ; 
Middle river; North river, Walnut creek; Beaver creek; Des Moines river at Des 
Moines and Ft. Dodge. 

This is a very abundant fish throughout the area studied. A peculiar feature in 
relation to its habitat consists in the fact that it commonly is confined to the more 
rapid portions of the streams and is not often taken in still waters. Its use for 
food commends it to popular attention. 

Ameiums melas Rafinesque. — North River; Raccoon river at Des Moines, 
Perry and Adel ; Walnut creek, Beaver creek. 

The chief characters of this fish are sufficiently well indicated by its generic and 
specific names. The very short and broad, or curtailed, caudal fin and its deep 
blue-black color serves to readily distinguish it from its congeners. Its habits 
are peculiar in that it is rarely taken in swiftly flowing or clear water but appears 
to thrive best in deep and muddy streams, with slowly moving current, or in the 
bayous formed by the abandonment of former river channels. In such situations 
it is both abundant and large. Near the city of Des Moines is an old river 
channel in which this form is so abundant that a single haul of the seine brought 
to land several thousands of them. Among the lot thus obtained many were the 
maximum length for this species, or about twelve inches. The larger specimens 

♦Bulletin United States National Museum, No. XVI, 1883. 
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are common in the city markets in the winter, beinir seined by fishermen tbron^h 
i oles cat in the ice. At their best they are fish of slow movement and are easily 
captured. 

5otonig exilis Nelson.— Raccoon ri?er. Perry. 

This form has occurred bot once and is represented by but a single specimen. 
It presents no facts worthy of especial mention. 

Hotnnis gyrimw Mitchell— Raccoon ri?er, Des 'Moines; Des Moines river at 
Des Moines. Rare. 

The stone cats delight in muddy bottoms, are fish of slow movement, easily 
captured and of little or no use for iood purposes. Neither of the species of 
Noturus has been taken save rarely, but of the two forms found the last named 
is by far the most abundant. There are several other well defined members of the 
genus which should be found within our area and may yet be discovered on more 
complete mvestigation. 

CATOSTOMID2E. 

(The Suckers.) 

letiobos velifer RaSnesque. — Walnut creek; Beaver creek; Raccoon river at 
Perry, Adel, and Des Moines; Des Moines river at Des Moines and Ft. Vodge; 
Lizard creek; Middle river; North river. 

This is beyond doubt the most abundant of the Buffalo fishes in Iowa. Through- 
out our area it is most common, the seine often landing several hundred pounds of 
this fish. Like most of the suckers it is to be found abundantly in rather deep but 
muddy water. It often attains a considerable size but does not grow to so great a 
size as the common Buffalo of commerce, the Tctiobus ct/prinella. The form pre- 
sents variations of note in the matter of scale f ormulse, length of spine on back, 
depth, number of rays to the fins, and other features that would seem tP render 
very promising the careful study of a large number. There is no other Iowa fish 
presenting so great variation. 

Ictiobus diffomiis (2) Cope.— Middle river, Warren county. 

This identification is somewhat doubtful but the specimens, four in all, seem to 
belong under this form. The species has not before been recorded from Iowa 
outside of the Missouri drainage. The determination is based upon comparison of 
specimens received from Dr. Chas. H. Gilbert, taken at New Harmony, Indiana. 

Catostomus teres Mitchell.— Raccoon river at Des Moines, Adel and Perry; 
Middle river ; North river; Des Moines river at Des Moines and Ft. Dodge; Beaver 
creek; Walnut creek. 

This is one of the most common suckers in the smaller streams. The young are 
.much spotted with blackish or brownish spots which almost or entirely disappear in 
the aged specimens. It is almost useless for food because of the great number of 
small bones, scattered apparently without order throughout the myocommas. 

Catostomus nigricans La Sueur.— Beaver creek; Raccoon river at Des Moines, 
Adel and Perry; Des Moines river at Ft. Dodge and Des Moines; Middle river. 

This is an abundant form occurring all over Iowa. It has a peculiarly long 
snout, hog-like and distensible, and is much blotched with blackish or brown 
pigment. It is often found in the swiftest streams, lying usually on the bottom 
and loves best clear water. Its value as a food fish is small indeed. 

Moxostoma duquesnei Le Sueur. — Beaver creek; Des Moines'river at Ft. Dodge 
and Des Moines; Raccoon river at Des Moines, Perry and Adel; Middle river. 
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This ife a well marked variety oi Moxostomi macrolepidotum and is quite common 
in our area. The larjje sized, red fins, coarse scales, and peculiarly compressed 
pharyngeal teeth render it very easy of distinction. It is found in streams of either 
rapid or slow current, appearinjif indifferent to either condition. In the deeper 
holes in the larger streams it may always be found . 

Moxostoma aareolum Le Sueur. — Lizard creek. Ft. Dodge. 

This species occurred to us but once within the limit assigned to this paper. The 
locality abounds with the common Moxostoma duquesnei and among them were 
found a dozen or more of this species. It is common in the great lakes of the 
noith and may not stand as a good species on further studv. 

Placopharynx carinatns Cope.— Raccoon river, Adel and Perry. 

This form will yet, no doubt, be found throughout our area. It is essentially 
-western, having been described from the upper Missouri. It is difficult of separa- 
tion from the common red-horse which it greatly resembles superficially except on 
careful examination of the pharyngeal teeth. It is ** a large coarse sucker, exter- 
nally similar to the species of Moxostoma^ from which genus it differs only in the 
remarkable development of the lower pharyngeals and their teeth; the bones are 
-very strong, and six to ten of the lower teeth are enlarged, little compressed, with 
a broad rounded or flattened grinding surface; the mouth is larger and more 
oblique than in Moxostoma macrolepidotum and the lipa are thicker.'* — Jordan. 
Large numbers of this form were taken the present year in Northwestern Iowa, but 
the localities are all outside the limits imposed by this paper. 

CYPRINID^. 

[The Minnows.) 

Campostoma anomalam Rafinesqae. — Beaver creek; Four Mile creek; Raccoon 
river at Adel, Des Moines; North river; Middle river; Walnut creek ; Beaver creek, 
and Four Mile creek, Polk county. 

This usually abundant form has not occurred to us in the great numbers which 

characterize its presence generally. It is one of the most easily recognized of the 

Cyprinidae because of the great peculiarity of certain anatomical features, the 

intestines alone being several times the length of the body. Moreover this organ 

is coiled in a characteristic manner about the air-bladder, a fact which no other 

minnow, the world over, presents. A vegetarian in food habit, the great length of 

the intestines is readily understood. When taken the abdomen, or ventral region, is 

usually distended and greenish in color, due to the nature of the contained food. 

The scales are irregularly mottled, giving to the fish a peculiarly dirty appearance. 

In common with the other Cyprinidae it never attains but small size. 

Chrosomus erythrogaster Rafinesque.— Walnut creek. 

This most beautiful minnow has occurred but once in our area. Three specimens 

represent the results of most assiduous collecting. The small but clearly defined 

scales, closely crowded, the graceful outline, the brilliant spring colors of males and 

females all conspire to render this form of easy determination; the infrequency of 

its occurrence in aquaria, therefore, seems to point to its rarity in this section of 

Iowa, though it is reported abundant in other localities. While widely distributed 

throughout the great Mississippi Valley, it attains its maximum abundance and 

beauty in the Ozark region of Missouri and Arkansas. It is, in nuptial coloration, 

probably the most gaudy fish in our waters. 

HybognathusnuchaUsAgassiz.— Walnut creek; Raccoon river at Adel, Perry 
and Des Moines; Beaver creek; Squaw creek, Ames. 
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A minnow not easy, always, of Keparation because of great variability. Rather 
common in our collections, that is, occars in nearly all our streams, but not in great 
abundance. 

Pimepbale« notatns Rafinesque.— Middle river; North river; Raccoon river at 
Adel, Des Moines and Perry; Des Moines river at De* Moines and Ft. Dodge^ 
Beaver creek; Walnut creek: and in a small stream without name in the city of 
Des Moines, but connected with no other stream. 

Without exception this form is the most common and most abundant Cyprinoid 
in Iowa. Throughout our area it occurs in nearly every collection made and in 
the greatest abundance. All collections made in the spring presented males with 
a black head, much enlarged, apparently, due to the great number of large epi- 
dermal tubercles. These number, usually, fourteen and are generally arraoired. 
in constant order. The somewhat large light, colored scales render it of easy 
separation from its only congener, the following species. It is the one fish to be- 
alwavs found in the bait-pail of the sportsman. 

Pimepbales promelas Rafinesque — Four Mile creek; North river; Raccoon river 
at Perry, Adel and Des Moines; Walnut creek, Beaver creek. 

P. promelas is easily distinguished from its congener by the dark coloration of 
the anterior portion ot the body, the smaller scales crowded before, the dusky color 
line along the side of the body, the short blunt head, and the incomplete lateral 
line. It does not attain the size of P. notatus, specimens rarely or never exceeding^ 
three inches in length. It u commonly abundant in all our collections. 

Cliola vigilAX Baird and Girard. — Middle river; Raccoon river at Des Moines- 
Perry and Adel ; Des Moines river at Des Momes. 

This species is readily known by the black spot at the end* of the lateral line at 
the base of the caudal, its light coloration and the short, blunt, decurved snout. 
From Phenacohius mirahilis, which it superficially resembles, it is readily distin- 
guished by the peculiar mouth of the latter. This form occurred in our collections 
in warm waters, with muddy bottoms, being rarely taken in streams with rapid 
currents. It occurred to us in great abundance at Adel in a shallow bayou repre- 
senting a former river channel. 

Notropis ardens Cope. — Des Moines river, Des Moines; Beaver creek. 

This form is rare in our collections, one locality, the first, presenting but a 
single specimen. Among the difBcult forms belonging to this genus this takes rank 
among the most difficult, has a synonymy which is increasing as more is known of 
the genus, and is the smallest species of Notropis in Iowa. Doctor Jordan justly 
remarks of the genus that it presents the most puzzling fishes in the world. It& 
Iowa representatives are especially difficult owing to the great similarity of habitat 
and the absence of those marked station peculiarities which may be assumed 
justly as a cause of the more marked differences in the Notropides of other States. 
Only the closest scrutiny succeeds in establishing specific characters and then the 
result is often not satisfactory. That this form is more widely distributed than 
our personal collections indicate is probable. 

JJotropis cayuga Meek. — Squaw creek; Beaver creek; Raccoon river, Adel. 

This is a rare form in Iowa. Occasionally occurring in fair numbers it is yet 
true that a day's collecting in a most favorable locality will discover but a half 
dozen in number. The chief characters presented are the very close or large 
scales, few in number before the dorsal fin and the well defined black line passing 
from the tip of the snout to the base of the caudal fin. This line, moreover, is 
continuous to and around the front of the face, on the upper lip only, which fact 
serves as a clear diagnostic character. In forms looking much like it the color 



IOWA ACADEMY OF SCIENCES. 49 

band descends to and includes the upper portion of the lower lip; this form 
constantly never has the line on the lower lip. In habit Notropis cayuga is 
somewhat peculiar. It has never occurred to us except in water that was warm, 
with muddy lK)ttom, and never yet in water flowing swiftly or cold water. It would 
seem, therefore, that it may be sought for in bayous and similar situations with 
hopes of success. It is one of the most beautiful fishes in the genus. 

Notropis deliciosns Girard. — Des Moines river, Des Moines and Ft. Dodge; 
Raccoon river at Des Moines, Adel and Perry ; Beaver creek; Walnut creek; Squaw 
creek; Middle river. 

It will be noted that this species is of wide distribution in our area and it is 
likewise abundant, being exceeded in point of numbers only by Pimephales 
notaius. It is difficult of distinction from certain of its congeners, notably 
Notropis gilhertit the last named, however, having a much larger eye and larger 
mouth, with a greater number of scales before the dorsal, the scales being, also, 
somewhat larger. In deUciosua the mouth is very small, on which character the 
specific name is based. 

Notropis dilectus Girard. — Beaver creek; Walnut creek; North river; Raccoon 
river at Des Moines, Adel and Perry; Des Moines river at Des Moines. 

A form of common occurrence, but few in numbers. It is believed that the form 
called rubrifrons, listed below, is to be properly considered a synonym of this 
species. 

Notropis gilberti Jordan and Meek. — Raccoon river at Des Moines, Adel and 
Perry; Four Mile creek; Walnut creek; Beaver creek; North river; Middle river. 

This species' name is based upon certain forms discovered by Messrs. Jordan and 
Meek in the Des Moines river, at Ottumwa. Allied to Notropis loops Gilbert, it 
is readily distinguished from that form by the smaller eye. It is very abundant in 
all of our collections, hardly less so than is Notropis deliciosus with which it pre- 
sents some features in common. 

Notropis megalops Rafinesque.— Beaver creek; Four Mile creek; Raccoon river 
at Des Moines, Adel and Perry; Des Moines river at Des Moines and Ft. Dodge; 
Walnut creek; North river; Middle river. 

This species is the largest and most variable Notropis in Iowa if not in North 
America. The old forms, especially the males, present features so entirely different 
from those of the young that the wonder is not that so great a synonymy is found 
under this species but that the list of names is not greater. The old males are 
very -deep, the lateral line much decurved, the scales larger and pro- 
portionately broader, the eye smaller and the whole facies of the 
fish, as seen in the smaller forms, entirely different. Its synonymy will 
embrace more names than any other species in the genus. Throughout our limit 
it is a very abundant and ever present form in the small and large streams alike. 
WnQ Pimephales notatus it is rarely absent from the fisherman's bait-pail. It is a 
common form in the aquaria in Des Moines. 
Notropis mbrifrons Cope.— Squaw creek. 

A form which is properly to be placed in the synonymy of Notropis ardens 
Cope. 

Notropis umbratilis Girard.— North river; Raccoon river at Adel, Des Moines 
and Perry; Des Moines river at Des Moines; Middle river; Walnut creek; Beaver 
creek. 

This small but well defined form is common in occurrence but somewhat rare in 
point of numbers, three or four specimens alone rewarding patient and continued 
search in each of the above localities. 
4 
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Notropis Whipple! Girard.— Raccoon at Des Moines, Adel and Perry: Walnut 
creek; Middle river; North river; Des Moines river at Des Moines and Ft Dodge; 
Squaw creek; Yader creek. 

This specimen is one of the prettiest of the genus. The closely set scales, bluish 
or steel blue in color, the graceful outline, the brilliant yellow or red fins of the 
nuptial dress in spring all make this species as conspicuous in the seine as the 
beautiful Chrosomua erythrog aster. It is very abundant in all parts of our area. 
*The males are armed in spring with a great number of small tubercles which 
extend backwards over the head and nape even to the dorsal fin. Compared to its 
length its depth exceeds that of any other Notropis except Notropis lutrensiSj a 
species not found in our limit but abundant in Northwestern Iowa. The form 
was originally described from Arkansas, thus showing the wide geographical 
distribution of this species. As a usual thing great range of distribution is cor- 
related with great variation in certain characters, but in this case there is a marked 
departure from the law, the variations being slight. Little or no differences 
are noticeable on careful comparison. 

Phenacobins mirabtlis Girard. — Middle river; North river; Beaver creek; 
Raccoon river; Des Moines; Squaw creek; Four Mile creek. 

Large, fine examples of this species are found in the smaller streams and in the 
bayous along the larger ones all over our area. The marked black spots at the base 
of the caudal is a conspicuous character which, joined to the peculiar mouth, ren- 
ders the form of easy identification. The only fish with which it is likely to be 
confused is Notropis cayuga but from this it is readily distinguished by color and 
size and by the mouth. The species is fairly common. 

Bhynicthys atronasns Mitchell.— Walnut creek; Beaver creek. 

A single example of this form occurred in each of these streams, indicating its 
rarity in our area. The genus, which comprises two species only in the United 
States, is one confined mainly to clear mountain streams and the State of Iowa 
does not offer suitable habitats for the forms. It is to be classed among the rarest 
of our Cyprinoids. 

Hybopsis kentucldengig Rafinesque. — Raccoon river at Des Moines, Adel and 
Perry; North river; Beaver creek; Des Moines nver at Des Moines and at Ft. 
Dodge; Walnut creek. 

This chub is one of the most abundant of th*^ larger Cyprinoids and is rather 
constant in its characters. In some localities, especially in the smaller streams 
named above, it is very abundant knd large. Those streams which are clear the 
major part of the summer or which are fed by cold and perennial springs are most 
favorable to its development. In Walnut creek occurred many specimens which 
were affected with a crustacean parasite fastened to the soft flesh at the angle 
formed by the junction of the pectoral fins with the body. While many of these 
fishes were so affected it was noticeable chiefly on those fishes which were taken in 
muddy water or in water with deep muddy bottom. The parasite is as yet 
unstudied. 

Hybopsig storerianus Kirtland.— Raccoon river, Perry, Des Moines and Adel; 
Walnut creek; Middle river. 

This easily recognized and highly characteristic species is very abundant in the 
larger of the streams named. The largest and finest specimens came from the 
Raccoon river at Adel and from the Middle river, the form being especially abun- 
dant in the last named stream. The decurved mouth, giving it a sucker-like 

>pearance at first view is characteristic and is a feature presented by no other 
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form in our area. Specimens nearly eight inches in length were collected in the 
Middle river. 

Semotilns atromaculatus Mitchell:— Walnut creek; Beaver creek; Raccoon and 
Des Moines rivers, Des Moines; North river. 

A species of very wide didtribution in all streams, both large and small, but pre- 
ferring clear creeks or brooks. This dace often attains a length of quite one foot, 
though none that would exceed seven inches have been taken by us. The locality 
producing t^is form in greatest numbers is Walnut creek, in which many and large 
examples were taken. 

Notemigonug ehrysoleucus Mitchell.— Raccoon river, Des Moines; Beaver 
creek. 

This beautiful fish has occurred in only the two localities named though it is 
said to be common in sluggish or we^dy waters. The form is rare with us, only 
six or seven specimens having been taken. Its bright golden hue, great depth of 
body, characters of the opercular covering, and the sharp ridged dorsum will 
enable it to be readily distinguished. It occurred in our collections in a deep hole, 
removed from the Raccoon river, and seems to do best in streams of muddy bot- 
tom. It possibly occurs in plenty in favorable localities. 

C YPRINODONTID^ . 
(The Top-Minnows.) 

Zygoneetes notatug Rafinesque. — Squaw creek; Raccoon river, Des Moines. 

This form is rare at Des Moines, only one specimen baving been taken, but it is 
abundant in Squaw creek at Ames. None of the specimens seen attained the 
maximum size which is stated to be three inches. It thrives best in still waters. 

ESOCID^. 
(The Pikes.) 

Egox .Termiculatos Le Sueur. — Beaver creek; Yader creek. 

Three examples were taken in Beaver creek and one seen in an aquarium, said to 
have been seined in Yader creek, a small stream in South Des Moines, tributary to 
the Des Moines river but dry the most of the year. The peculiar character of the 
markings on the side of the body distinguish the least pickerel from its remaining 
congeners. In the following species, the pike — Esox lucius — these markings are a 
deeper yellow, are disconnected commonly, and are oval in shape. The general 
yellow cast of the pike enables ready distinction, though by fishermen the species 
are not separated. The least pickerel rarely ever exceeds twelve inches in length 
though specimens have been seen from the northern portion of the State fully 
fifteen inches in length . 

EgDX luciug Linnajus, — Raccoon river, Des Moines and Adel; Des Moines river, 
Des Moines and Ft. Dodge. 

This is the common pike and is now commonly taken by sportsmen in our 
region. It takes the hook far more freely than the preceding form. It is com- 
mon or even abundant in the lakes and streams of the northern and northwestern 
portions of the State. Prof. S, E. Meek and the writer have taken or seen specimens 
of eight and ten pounds weight in number in Storm Lake and in the Cherokee river. 
It is found in deep and still water and most abundantly in deep streams that have 
many weedy patches. A seine pulled over or through such a locality is certain to 
capture a specimen, the fish lurking in the shadow of the weeds escaping thus the 
observation of the unsuspecting minnow. They are very ravenous and are 



52 IOWA ACADEMY OF SCIENCES. 

exceeded in this particular by no fish in our waters. The writer has frequently 
placed a minnow in the mouth of a pike just or recently landed and watched **the 
thiogr swallow**, which is done in great haste. Even on land, thus, is shown the 
inordinate appetite of this veritable shark of the fresh water streams. 

Esox masquinogry Mitchell.— Skunk river, near Ames. 

While not found within our area so far as known this species is likely to be 
found though not commonly. It is known from the Mississippi river but from the 
locality mentioned above this is the only representative. The head of this mag- 
nificent specimen is now preserved in the Iowa Agricultural College museum. It 
is reported from the Squaw creek but no authentic specimen is known therefrom. 
This form is the Esox ndbilior or ** Muskalunge ** of the northern waters. 

ANGUILLAD^. 
(The £elp.) 

Angailla angnilla var. rostrata Le Sueur.— Raccoon river, A del; Des Moines 
river, Des Moines. 

This species is common in the larger streams throughout our limit though most 
common in the Des Moines. The form is anadromous, that is, it is a marine fish 
which ascends the fresh-water streams to spawn. Very little is known of its life 
history though its food habits have been well made out. It is extremely voracious 
foraging most freely at night; it is commonly taken on trot lines set at night in this 
region though the writer has several very fine specimens, including one very large 
one, taken in the Des Moines with hook and line in the day time. 

ATHBRINlDiE. 

(The Silversldes.) 

Labidesthes sicculns Cope. — Raccoon river, Des Moines and Adel; Des Moines 
river, at Ft. Dodge. 

The specific name of this little fish is by no means always indicative of its 
habitat. Though common in *' half dry pools,*' in allusion to which the name is 
bestowed, it is very common in the Raccoon at Adel in the rapidly flowing stream 
where the bottom is sandy. A number of specimens were there captured and had 
their presence been suspected many more might have been taken. The snout 
reminds one of the ** pipe-fishes '* of the Atlantic coast but is far less produced; of 
course the resemblance is superficial. The fish is quite transpareut, so much so 
that the gross anatomy may be fairly made out without dissection — a feature 
presented by at least one other fresh -water fish in our area. It is in many respects 
our most interesting fish. 

CENTRARCHID^. 
(The Basses.) 

Fomoxys annnlaris Rafinesque. — Raccoon river, Des Moines; Middle river. 

These two localities have together furnishedf but four or five specimens. Very 
valuable as a food fish, its flesh being both white and sweet, it is the delight of the 
youthful angler. It has occurred to us only in an abandoned channel of the 
Raccoon, in deep water, and in a deep hole in Middle river; from the circum- 
stances of its habitat, in these localities, it would seem to prefer quiet and deep 
muddy waters. It is a powerful swimmer, takes the hook with great eager- 
ness and is quite gamey making it a good fish for sport. The localities 
named are among the most northern known, the fish being a southern form. 
The related "crappie", Pomoxys sparoides^ has not yet been found in our limit 
though an abundant form in the Mississippi on the eastern border of the State. 
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Ambloplites rupestris Rafinesque.— Raccooa river at Adel, Des Moines and 
Perry; Des Moines river, at Des Moines, Ft. Dodge and Estherville. 

This abundant fish is to be found wherever there is a clear rocky bottom afford- 
ing means of concealment. In clear streams with bottoms thus characterized, and 
affording abundant weeds, grass or river-moss it is always to be found loitering in 
the shadow of the rocks alike alert for food or enemies. It does not take the hook 
readily and is very suspicious of danger when one is temptingly dangled in its very 
face. The numerous black blotches on the side, extending from the dorsum to 
nearly the base of the anal and pectoral ifins suflBciently well indicate the color 
markings by which it may be distinguished from related forms. 

Lepomis humilis Girard. — Beaver creek; Walnut creek; Middle river; North 
river; Raccoon river at Des Moines, Adel and Perry; Des Moines river at Des 
Moines and Ft. Dodge; Squaw creek. 

Always abundant this species is nevertheless to be found in excessive numbers 
in nearly all streams in which it occurs in the State of Iowa. There is a well 
marked difference between the females and the males in respect to color markings. 
The females have little of the deep yellow or red color on the belly while they have 
a number of the coppery colored markings on the sides scattered without order or 
apparent arrangement. The males are characterized by the presence of a great 
many orange colored spots, also without definite order, on the sides, while the 
lower fins are deep red or bright yellow. The more somber hues assumed by the 
females render it sometimes a matter of question as to specific identity. The 
organs of reproduction are then the last resort. The species is very abundant 
throughout the entire northwestern portion of the State occurring in every stream; 
in some of the smaller muddy creeks which empty into the Missouri it is almost 
the only fish we found. This and the next form are the most common ones of the 
genus in our area. 

Lepomis cyanellus Rafinesque. — North river; Walnut creek; Beaver creek; 
Raccoon rive^, at Adel, Des Moines and Perry; Squaw creek; Des Moines river, at 
Des Moines, Ft. Dodge and Estherville. 

The '* green sun-fish ** is nearly or quite as common as the preceding form. Its 
deeper coloration, inclining more to blue than to green enables ready separation. 
Then, too, it is a deeper and thicker fish, attains a greater size, and the sexes are 
not so easily discerned. Indeed, so far as our observations have extended the sexes 
cannot be readily separated. The habitat is the same as that of Lepomis humilis 
and where one is found the other usually comes to light also. 

Lepomis pallidus Mitchell.— Raccoon river, Adel and Des Moines. 

This form is rare in our area, but three specimens having been discovered. 

Lepomis megalotis Rafinesque. — Beaver creek.^ 

A single specimen of this species has thus far alone rewarded our search. In 
common with all the members of the genus little is known of its breeding habits 
though all have a similar habitat. All are used more or less for food but their 
small size renders them of little value for that purpose. They are tenacious of life 
and make acceptable aquaria stock. As justly remarked by Doctor Jordan the 
genus is among the most difficult of our fish fauna. 

Micropterus dolomieu Lacepede.— Raccoon river, at Adel and Des Moines; 
Middle river; Beaver creek; Des Moines river at Des Moines and Ft. Dodge. 

The small mouthed black bass is very common in the larger streams in our limit. 
In the deeper portions of the clear rivers it best thrives though it is not uncommon 
in the muddy streams like the Raccoon. It is a darker fish than its congener and 
far more abundant but less commonly taken by the hook. • It is the stream bass 
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while the following is found in still wafcera like bayous and lakes. Itjs considered 
a very good game fish ranking all others for sport. Its habits, food, chief charac- 
ters, distribution, relationships, all are quite well understood and form tbe subject 
of numerous memoirs both scientific and popular. It is, probably, the most widely 
known fresh-water fish. 

Micropterns salmoides Lacepede.— Beaver creek; Raccoon river at Adel and 
Des Moines; Des Moines river at Des Moines. 

This form is far less common than the preceding but is often taken on the hook. 
It is a lighter colored fish, much larger, and esteemed more highly than any other 
of our native game fishes. The largest specimens seen came from the Des Moines. 
It is rather more slender than Micropterus dolomeiu and is leadily distinguished 
by the less number of rows of scales on the cheeks, this form having but ten, the 
preceding possessing seventeen rows. 

PERCID^. 
(The Perches.) 

Of this family only the genus Etheostoma is represented in our area so far as 
specimens establish the fact. Known commonly to the professional naturalist and 
rarely seen by the sportsman or amateur, this interesting group has lately been 
carefully studied with the result that rich avenues for investigation have been 
opened. The forms are among the smallest that are known to us and at the same 
time comprise many that are of surpassing beauty and grace. Among them are 
to be found the gaudiest of our fishes. Common alike in large and small streams 
they escape observation because they do not take the hook, being too small, and 
their habits also render them less liable to be noticed. In muddy streams certain 
protectively colored forms live in great numbers, while, again, in streams with 
grassy or weedy bottoms other forms abound. Among rocks or weeds, on gravel 
and shallow sandbars, in pond, lake, creek, river, even rill, the "johnnies " are to be 
found, and always found in situations seemingly conducive to personal safety. 
About fifty species are recognized with the probability that the field is not yet 
exhausted. Of these seven have thus far been found in our area. 

Etheostoma agpro .Cope and Jordan.— Beaver creek; North river; Raccoon 
river, at Adel; Des Moines river, at Des Moines and Ft. Dodge. 

This is one of the largef^t species of the genus and is found in considerable 
abundance, locally, throughout our limit. The large black blotches on the sides 
distinguish it from associated forms. It loves streams the bottoms of which are 
paved with rocks. 

Etheostoma caprodes Rafinesque.—Des Moines river, at Des Moines and Esther- 
ville. 

A single specimen only has come to light in the collections we have made at Des 
Moines. It is the largest darter known. Our specimens are not of the maximum 
size. 

£theo6toma flabellare Rafinesque. — Beaver creek; Raccoon river, Des Moines. 

But few specimens have been found by us. It is said to be abundant in clear 
streams. Among other peculiarities this form has the lateral line developed about 
half way. 

Etheostoma jessiaB Jordan and Brayton. — Beaver creek; Squaw creek. 

This form, a southern one, is very rare in our collections, but a single specimen 
having been found in Polk county. It is among the smaller of the darters. 
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Etheostoma nigmm Rafinesque.— Beaver creek; Squaw creek; Raccoon river, at 
Des Moiaes, Perry and Adel; Walnut creek; North river; Des Moines river, at Ft. 
Dodge. 

This is the most abundant etheostomoid fish in Iowa. In nearly every stream it 
is abundant, often, in favored localities exceeding in numbers all other members of 
the genus together. The general light straw colored back ground, on which are 
arranged the characteristic '*W" markings will enable its ready separation. In all 
streams examined by us from Ft. Dodge to the Missouri it is a most constant 
member of their fauna. It appears to delight equally in muddy and clear waters, 
with bofctoms of all natures. It loves to lie in concealment under leaves, stones, 
twifirs, or even lies half buried in the sand. 

Etheostoma pellucidum Baird. — Raccoon river, at Des Moines and Adel; Des 
Moines river, at Ft. Dodge. 

The pellucid darter is well named. Like Labidesthes sicculus it is quite trans- 
parent and the gross anatomy may be made qut, measurably well, without dissect- 
ion. It is nearly white in color, with a few double but small darfc spots along the 
dorsum from the nape to the base of the caudal. A similar row is to be seen, 
often but faintly, on the sides just above the lateral line. The lateral line itself is 
in the midst ot a series of from five to six rows of scales which widen out to a fan- 
like shape at the base of the caudal fin. Otherwise the fish is without color. Its 
choice habitat is in shallow water, on sandbars, its coloration being admirably 
adapted to protection. It is possibly the best illustration of protective coloration 
that the genus afPords. It is very abundant at all the localities named on sandbars 
in swiftly flowing water. From its habit of concealment by plunging beneath the 
sand with only the eyes out of *' nand " it has been made the type of the subgenus 
Ammocri/pta. A related species, possibly but a synonym, has been described 
from the Des Moines under the name of Ammocrypta clara. The locality for the 
new species is Ottumwa. 

Etheostoma phoxocephalum Nelson. —Raccoon river, at Adel. 

But two specimens have been found by us at this locality. They were taken in 
rather rapidly flowing water and in a portion of the stream abounding in large 
drift boulders. The species is easily recognized by the color markings and peculiar 
tapering head, which latter character it shares in common with no other etheosto- 
moid fish. 

While the present paper is designed only to record the results of personal 
collection and the study of the fishes of Central Iowa it will be helpful, perhaps, to list 
in addition all forms recorded by others from our area. The first bibliographic 
reference given above lists from the Des Moines, at Ottumwa, the following: 

Noturus flavus Rafinesque.. 
Notropis hoops Gilbert. 
Hyhopsis dissimilis Kirtland. 
Ameiurns nebulosus Le Sueur, 
Hyhopsis hyostomus Gilbert. 
Hyhopsis higattatus Kirt. 
Hadropteras evides Jordan and Copeland. 
Boleosoma olmstedi maculatam Agassiz. 
Ammocrypta clara Jordan and Meek. 

The total number of species now known from this limited area is, therefore, 
sixty-three. A few more than one hundred species are known in the State. Our 
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area then shows, thas far, a fauna numbering over 60 per cent of the species known 
to Iowa. That this list will be largely increased is most probable. 

The nature of the fish fauna of Central Iowa, so far as known, may be best 
exhibited in the following tabular view: 



FAMILY. 


GENERA. 


SPECIES. 


PetromyzonHdae 

Liepidosteidcit 


One 

One 

Three 

Four 

Twelve 

One 

One 

One 

One 

Four 

Six 


One 
One 


Suurfdae 


Six 


(kUostomidae 


Six 


Cyprinidae 


Twenty-five 


Cvvrinidontidae 


One 


Eaoeidae 

A.nQuUUd<i6 


Three 
One 


Atherinidae 


One 


Centra/rcMdo/t 


Eiffht 


"PercidoLt 


Ten 






Eleven. 


Thlrty-flve. 


Sixty-three. 



ON AN ABNORMAL HYOID BONE IN THE HUMAN SUBJECT. 



B7 R. ELLSWORTH CALL. 



( ABSTRACT.) 

The hyoid bone lies at the base of the tongue just above the upper border of 
the thyroid cartilage. It is not articulated with any other bone in the body. 

It is usually studied as consisting of five parts, all of which may readily be 
distinguished in the normal specimen, especially in the young subject. There is 
the body of the bone, or the baai-hyal; there are also two cerato-hyals, or lesser 
comua, and two thyro-hyals, or greater cornua. The whole forms a horse-shoe 
shaped bone to which the name hyoid has been given in allusion to the shape of 
the Greek letter upsilon^ which the bone greatly resembles. • 

In the normal bone the body is commonly compressed antero-posteriorly, curved 
and extended transversely. On the anterior lower border is a rather prominent but 
blunt tubercle. Owen describes the cerato-hyals as *' mere pisiform nodules of 
bone projecting from the line of^ union of the basi-hyal and thyro-hyal portions,'' 
that is to say, they arise from the area of junction. Strong, somewhat rounded 
ligaments extend from the cerato-hyals, or lesser comua, to the styloid processes of 
the temporal bones, or rather to their petrosal portions. 

Also, normally, both the thyfo-hyals and the cerato-hyals are separated from the 
basi-hyal or body to a late period in life. A slight expansion of the posterior end 
of the thyro-hyals is usually seen and these often bear — indeed I have never seen 
any other condition— epiphyses. From these processes extend ligaments which 
reach to the thyroid cartilage and this occasions the name bestowed upon them. 
All these five bones become completely ossified and ankylosed at from thirty- five 
to forty years of age. 

It may be further remarked that the cerato-hyals are described by Holden as 
being *' of the size of barley-corns." 
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In the »pecimea before us the process of ossification and ankylosis is complete 
und the subject was probably past the middle of life. The vertical ridge on 
the anterior surface of the basi-hyal is scarcely to be noticed; equally poorly indi- 
cated are the lateral ridges which depart horizontally from the median line. 
There is but one cerato-hyal and it is completely ankylosed to the basi- and thyro- 
hyals on its side. This one is excessively long and styliform and is also slightly 
curved. It is in no sense a mere projection nor is it ** the size of a barley-corn." 
It is nearly six times longer than the normal structure in the normal bone. 

With respect to the missing cerato-hyal careful examination reveals no articu- 
lating surface for it ; it probably did not exist in this subject. 

Referring now to the points of attachment of the various muscles it will be seen 
that an exceedingly rough surface is presented to notice. It is highly probable, 
though of this I have no personal knowledge since the specimen came into my 
hands after complete dissection, that much of this roughness results from the 
necessary rearrangement of the muscles and ligaments in respect to their points of 
attachment. The area of surface for attaching them was certainly below the normal. 



ARTESIAN WELLS IN IOWA. 



BY R. ELLSWORTH CALL. 



(ABSTRACT.) 

The demand for artesian waters in the State of Iowa is not to be connected with 
unfavorable climatal conditions. The State is well watered; a considerable 
number of rather large streams and innumerable smaller ones combine to make it, 
from a hydrographic standpoint, unique among prairie states. The annual rain- 
fall is a little more than thirty-five inches and chiefly comes at a time of year when 
€very Aop necessity is fully supplied. The main grounds upon which artesian 
waters are sought, therefore, are first, the convenience of such flows for farm and 
urban use, and second, the supposed purity of such waters. These are the prime 
reasons which have induced exploratory drilling, the chief results of which it is the 
purpose of this notice to record. 

About four-fifths of the area of Iowa has now been demonstrated to possess 
artesian conditions. Most of this area lies northwards of a line which may be 
drawn across the State, in a northwestwardly direction, from near Keokuk to Sioux 
City, except in the igneous area indicated below. South of this somewhat arbi- 
trary line but one or two artesian flows are known; these appear to be connected 
with the Nebraska artesian area and are in the immediate neighborhood of the city 
of Om^iha and Council Blufta. By reference to the sketch map accompanying it 
will be seen that the greater number of the wells lie along the Des Moines river 
or its tributaries; this distribution, which is well marked, is to be correlated with 
the distribution of the great terminal moraine within which most of these wells 
are situated. This peculiarly interesting feature is further discussed beyond. The 
very deep and permanent artesian wells lie mainly east and north of the line above 
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mentioned; or better still, east of a line drawn north and south throug^b the city 
of Ottumwa, number 109 of the map. With but a sinf^le exception, that at 
Washington, number 54 of the map, these deeper borings furnish abundant 
flows of water. But there are also, east of this north and south line, two smaller 
areas of shallow wells whose characters are essentially identical with those 
exhibited by the wells within the terminal moraine. One of these lies aXong the 
Iowa river, see map. numbers 60-66, etc. ; the other, and by far the smallest single 
artesian area in the State, is in the valley of the Wapsipinnicon river, in Bremer 
county, see map, numbers 11-12, 42. The shallow wejls, therefore, constitute well 
defined groups; the deep wells are widely scattered. 

It has been found convenient to classify the Iowa artesian wells in terms of the 
geological structure which they exhibit. To the shallow wells, those that form 
groups and which present similar geological seddons, the term, ''glacial wells, '^ 
or wells of the first class, has been applied. To all others, no matter what may be 
the geological age of the strata into which they may pass or in which they end, 
the term *' deep wells '' or wells of the second class, may be appropriated. Thore 
is no distinguishing mnemonic on the map by which these wells may be differ- 
entiated. 

A few important deep borings have been made, in various parts of the State, 
but more particularly in the northwestern and southwestern portions, in which 
artesian waters were not found. But, in the greater number of these borings, the 
waters rose to constant heights, always, however, some distance below the top of 
the boring. These are called on the map ** deep wells not artesian" and are indi- 
cated by a specific mnemonic, as in the well at Glen wood, in Southwestern Iowa, 
see map number 120. 

In depth the glacial wells range from forty feet to two hundred and fifty feet ' 
in a few cases; this feature is dependent on the relation of the borings to preglacial 
drainage, on the one hand, and to the thickness of the morainic materials, which 
is a variable, on the other. A generalized section may be given as follows, being- 1 
based upon the sequence of strata as exhibited in Hancock and Wright counties: | 

Soil *1 to 5 feet i 

Bouldery clay, with water 10 to 50 feet ' 

Sand and gravel 8 to 20 feet 

Bluish, bouldery glacial clays 30 to 120 feet j 

Sand and gravel, with water 15 to 25 feet j 

These materials are irregulary distributed over the surface of the State and \ 
exhibit a variable relation. However, whenever the gravels and sands of the 
lower series are reached, especially in the valleys of the larger streams within the | 
terminal moraine, flowing wells are likely to be obtained . 

The deeper artesian wells, or those which present th^ characteristic feature of 
penetrating the country rock are typified by the following section which is that of 
the deep artesian well at Cedar Rapids: 

No. Feet. 

1. Dark gray limestone 50 

2. Light gray limestone 85 

3. Gray limestone 40 

*4. Coarse grained, reddish-brown limestone 65 

*5. Coarse, brown and very porous limestone 60 

"^Oontalns water. 
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SECTION OF THE GLENWOOD DEEP WELL. 

All members of this section, except the first seven,. belong to the Carboniferoos 
series. The first seven are Pleistocene. 



STRATA. 


1 

9 
S5 


tl 
1- 


1 


Alluvial soli 


1 
2 
3 
4 
5 
6 
7 
8 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

24 
25 
26 
27 
28 
29 
30 
31 

32 
33 
3^ 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
40 
50 
51 
52 
53 
54 
55 
56 
57 
58 


2 
115 
140 
154 

160 
163 
164 
167 
175 
J78 
182 
187 

jr 

203 
204 
208 
218 
222 
227 
232 
237 
240 
244 
254 
257 
263 
279 
288 
317 

323 

340 

342 

347 

350 

363 

366 

372 

373 

380 

385 

396 

3964 

405 

407 

415 

419 

438 

456 

457 

467 

468 

470 

476 

491 

496 

504 


2 


Tellow bluff deposit. Loess 


113 


Yellow with marly concretions. Loess , 


25 


Same as above, with clay stones. Loess 


14 


Gravel bed (water). Drift 


6 


Quicksand. Drift 


3 


Blue ol ay with gravel. Drift 


1 


Fire clay 


3 


Blue marl 


8 


Ck>mpaot blue limestone '. 


3 


Bluish marly clay t 


4 


Silicious ligbt-cofored limestone 


5 


Black carbonaceous shale .* 


m 


Blue shaly clay 


6H 


Shaly clay or muck 


8 


Silicious limestone 


1 


Compact limestone 


4 


Slate 


10 


Light grey limestone — 


4 


Blue limestone 


5 


Blue shaly fossiliferous limestone 


5 


Shelly limestone ^ 


5 


Hard blue limestone .' 


H 


Shale 


4 


Compact limestone 

Blue clay with shaly limestone 


10 
3 


Blue shale 


6 


Hard silicious limestone 


16 


Bed ochre 

Mottled red and blue clay 


10 
28 


Sandstone [Flssure]^^^^ 


6 


BASB^ UPPER COAli MEASURES. 

Blue Shaly limestone 

Blue shale .* 


17 

2 


Compact ] imestone 


5 


Mottled red and blue shale 


3 


Hard grey limestone 


18 


Clay '. 


8 


Fossiliferous limestone 


6 


Soapstone 


1 


Hard gray limestone '. 


7 


Sandstone 

Silicious limestone 


5 
11 


Black slate : 


H 


Sandstone, and sandy limestone 

White marl 


l« 


Hard grey limestone 


8 


Blue fossiliferous limestone 


4 


Bed and blue shale 


n 


Grey limestone 

Blue shale 


18 

1 


Sandy limestone 


10 


Limestone 


1 


Slate 


9 


Sandstone 

Hard grey limestone 


6 
15 


Black slate 

Grey limestone 


5 

8 


Sandstone 


4 
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STRATA. ^ 


a 

55 


11 

2-- 


1 

i 

a 
o 
A 


Blue shale 


59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
T6 
74 
75 
76 
77 
78 
79 

m 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
'101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 


508 
519 
529 
550 
570 
574 
579 
581 
505 
612 
613 
617 
623 
625 
635 
638 
655 
685 
720 
721 
725 
730 
732 
740 
752 
755 
758 
760 
768 
787 
791 
793 
815 
825 
845 
868 
875 
884 
886 
910 
911 
912 
920 
922 
925 
930 
940 
942 
945 
951 
956 
959 
962 
965 
970 
985 
989 
999 
1,008 
1,028 
1,040 
1,078 
1,081 
1,083 
1,088 
1,094 
1,102 
1,120 
1,125 
1.128 


g 


Sandy limestone 


10 


Sand V slate ^. 


21 


Sandy limestone 


20 


Marlv" limestone. , . , ^ ^ ,,,.,.,,. , ,. ,^ , , , . ^..^ . , , r- rt .t 


4 


rjimeStOne -r ,---Tr -,,.,rT--rr r T T,TT-, ,.,,,,,,,,. 


5 


Slate with trace of coal 


2 


Blue shale 


14 


Grey limestone 

Coal (?) 


17 
1 


Sllicious limestone 


4 


Hard grey limestone 


5 


Blue shale.' 


2 


Sandstone 


10 


Varlgated shale '. 


3 


Varisated olav and soanstone 


17 


Varigated red and blue clay 


30 


Varlgated sandstone 


35 


Slate with trace of coal* 


1 


Blue shale 

Blue limestone 


4 
5 


Blue shale 


2 


Sandstone 


g 


Slate 


12 


Fine sandstone 


3 


Blue shale 


3 


Black limestone 


2 


Gravelly sandstone , 


8 


Fossillferous shale 


19 


Blue limestone 


4 


Slate 


2 


Blue shale.. 


22 


Blue shale with sandstone band 


10 


Sandstonet 


20 


Varigated shale 


29 


Slate . . 


3 


Blue shale 


7 


Sandstone 


2 


Soft blue shale 


24 


liimestone 


1 


Slate 


1 


Blue shale 


8 


Green soaostone 


2 


Slate 


3 


San dv shale 


5 


Sandy limestone. 


10 


Slate and shale 


2 


IilnrieKt<^ne ^ ^ r . , - - r r -r. T .-r T --T, ., r ,,-,,,, , 


3 


Black slate, 3 feet ; coal, 3 feet 


6 


Fireclay 


5 


Tiiipestonfi ,. , „. , T r r. , t ,T 


3 


Slate 


3 


TilmeSt'One .. - , r t -,.,,,. r ,. t , ... r .,, r ,, r , . T , , . - ^ , ^ ^ ^ , , , ^ . , 


2 


Sand V limestone 


5 


Sandy limestone 


15 


Brown sandstone 


4 


TjliT»6sT/>ne , ^ , . - ^ r ^ . . ^ , , . ^ , , ^ , , , 


g 


Sand V shale 


10 


Soft sandstone 


20 


Brown sandstone .^, 


12 


Sand V shale 


38 


Sandstone 

Black slate 


3 
2 


Blue shale 


5 


Fire clav 


5 


Blue shale 


8 


Limestone 

White shalv clay 


18 
5 


Ash colored soapstone 


3 


Sandstone 


22 



*716 struck salt water. Rising to 176 feet of surface. 

tSecond vein of salt water rising to within fifteen feet of surface. 
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Hard blue limestone 

Sandstone 

Sandy lim ^stone 

Limestone 

Black limestone 

Possiliferous limestone with iron pyrites. , 

White sandstone .. 

Brown limestone* 

Orey limestone 

White limestone 

Fine brown sandy limestone... 

Hard grey limestone 

Brown sandy llmeston^e 

Hard grey limestone 

Brown sandstone — 

Limestone 

Magnesian limestone 

Orey limestone 

Magnesian limestone 

Grey limestone 

Brown sandy limestone 

Brown sandy limestone 

Fine sandstone 

Grey limestone 

Sandstone 

Magnesian limestone 

Magnesian limestone 

Mottled shale 

Blue slate 

Sandy shale 

Limestone 

Orey limestone 

Grey sandstone 

Grey sandstone 

Grey sandstone 

Slate. 



Sandy limestone 

Black sand 

White sand, shells and slate 

Sandy limestone 

White sand, shells, and slate 

Soapstone • 

Brown sandstone 

White sand, shells and slate 

Brown sandstcme 

Light brown sandstone 

White sandstone 

Orey sandstone. . . 

Dark brown sandstone 

Brown sandstone [flintyl 

Dark brown sandstone 

White sandstojie [water 40 feet from surface] 

White sandstone 

Brown sandstone 

Light brown sandstone 

Brown sandstone Lquartzlte?] 

White sandstone 

Light brown sandstone 

Brown sandstone [quartz crystals] 

Orey sandstone. . 

Grey sandstone 

Dark grey sandstone 

Coarse, hard, reddish sandstone 

Brown sandstone 

Blue limestone [1853 bottom of water-bearing rock] 

Grey sandstone 

White sandstone 

Light brown sandstone 

Fine white sandstone 

Light brown sandstone 

White sandstone , 



189 

lao 

131 
182 
13B 
184 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
156 
15Q 
157 
158 
150 
160 



_a50 
1,160 
1.180 
1,185 
1,195 
1,200 
1.205 
1,235 
1.250 
1,275 
1.280 
1.300 
1.345 
1,350 
..355 
1.366 
1.370 
1,380 
1.383 
1.396 
1,405 
,450 
1.470 
1.475 
1,490 
i.510 
1.560 
1.566 
1.600 
1,634 
1*644 
1,660 



ltflll.668 
1.675 
1,680 
1,681 
1,691 
1.607 
1.709 
1.715 
1,720 
1,725 
1,727 
1,733 
1,738 
1.744 
1,756 
1,765 
1.770 
1,775 
1,784 
1,794 
1,795 
1,800 
1,814 



162 
163 
164 
165 
166 
167 
168 
160 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 



1.L- 

i,8ao 

1,832 
1,835 
1,836 
1,837 
1,840 
1,848 
1,850 
1.857 
1,875 
1,880 
1,885 
1.888 
1.895 
1.910 



*1,210 ft. struck fresh water, rising to 126 ft. from surface. 
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♦Struck water, rising to 171 feet from surface. 

It is interesting to note that no wUter was found in this deep well until at a 
depth of 716 feet when salt water was reached in the Carboniferous strata through 
which the boring was then progressing. Another hundred feet and a second 
vein of salt water, rising to wi thing fifteen feet of the surface, was found. Fresh 
water was not reached in appreciable volume until the drill had penetrated to a 
depth of 1,235 feet and then the pressure was sufficient only to bring the water to 
within 126 feet of the top. Water, whether salt or fresh is not stated, was found 
again at 1,794 feet and at 1,836 feet, but neither vein sent water to the surface. At 
a depth of 1,930 feet the last water-bearing stratum was passed, the drilling ending 
at 2,000 feet. 

From this section it is clear that the differentiation of strata has been carried 
far beyond the point to which the geologist would go*. However, it is valuable 
since it shows clearly the heterogeneous character of the lowermost coal measure 
atrata in Southwestern Iowa. 

This section appears to give corroborative evidence of the general conclusion 
above indicated, that artesian water would not be found in that portion of the 
State. 

The accompanying map, which appears through the kindness of Hon. J. R. 
Sage, Director of the Iowa Weather and Crop Service, for whom the facts con- 
tained in this paper were originally gathered, does not locate all the wells known 
to us in Iowa. Very many of the wells, especially those which are classed as 
glacial, occur in groups and are so close together that it is impossible to indicate 
them on a map of this scale. In a large number of cases, as in Story, Hancock, 
Hamilton and Iowa counties, each character represents a dozen or more wells. At 
a future time it is hoped to present all this evidence in the form of a larger map 
with appropriate mnemonics. 

*I am indebted to the kindness of Mr. Seth Dean, of Glenwood, for the details of the 
Section. 
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SOME EXPERIMENTS FOR THE PURPOSE OF DETERMINING THE 
ACTIVE PRINCIPLES OF BREAD MAKING. 



MINNIE HOWE. 



(ABSTRACT.) 

This paper described a series of experiments made by the author at the Iowa 
State University daring the winter and spring of 1891, together with their results. 

The problem was to seperate the bacteriam, Bcicillus suhtilis^ and the yeast plant, 
Saccharomyces cerevisicBy found together in ordinary soft yeast, to obtain pure 
cultures of each, and to determine the part each played in bread making. 

It was found that bread made of sterilized flour and raised with the pure Bacillus 
culture was light, but not as spongy aa ordin ary bread, sweet, close-grained, rather 
dark colored, smelling and tasting much like ** salt-risen '* bread. 

Bread raised with the pure yeast culture under exactly the same conditions as 
the first was somewhat light, sweet, not so line grained nor as light as either ordi- 
nary bread or that made with bacteria. It had a peculiar, insipid odor unlike 
either of the other kinds, and was tasteless, as if made out of sawdust. 

The results of these experiments seem to show that neither the yeast plant nor 
the Bacillus alone will make as good bread as both together; that either without 
the other will produce alcoholic fermentation and cause the bread to rise; that the 
Bacillus is rather more efficient alone than the yeast. No one set of experiments^ 
however, can be regarded as conclusive. 



ABORIGINAL ROCK-MORTARS. 



BT H. L. BRUNBR. 



A few notes by the writer, under the above title, were published in, the American 
A Jit htop olot} hi (or October J {"r^^i. 

These "tnortarfl'% excavated in rock in situ, are located on the east slope of the 

Franklin Mountains, about eleven miles north of El Paso, Texas, and near the 

mouth of the ^'Hoiise Canon/' 

In the canon, about three- fourth a of a mile above the excavations, is a spring of 

^ter. To the eastward la a ^^radual slope toward the mesa, which is 

hundred feet lower* Within a few steps of the excavations is a trail 

ward to another apriog, aad thence westward over the range. 
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The mountains in the immediate vicinity are composed of intrusive gr^anite, 
which also underlies the detritus below the mouth of the canon and crops out here 
and there in low knolls and ridges. In two such (in^nite knobs, about one hundred 
yards apart and one-fourth of a mile from the mouth of the canon, the excavations 
are found. One of these, which is quite bare, contains a small number. The 
other is partly over-laid and partly frin^^ed with lar^e granite rocks, all more or 
less tilted or moved from place. On this knoll, some in detached rocks, some in 
undisturbed jfranite, are upwards of sixty excavations. All stand nearly or quite 
perpendicular, the detached rocks having undersrone little change of position since 
the excavations were made. 

A description of this group will serve the purpose of this paper. 

The excavations themselves are of two kinds, which differ both in size and 
shape. The larger, thirty-two in number, are uniformily semi-fusiform, the 
diameter and depth being about in the proportion of three to five. The largest of 
these measures fourteen inches in diameter at the mouth, and nineteen inches in 
depth. A small one is ten and one-half by fourteen inches; a wide one, fifteen by 
sixteen inches; a narrow one, twelve by eighteen inches. 

The wide excavations are, naturally most weather-worn, other things being 
equal. A few in sound granite and particulary narrow or shaded holes, are in a 
perfect state of preservation. Fourteen are well preserved. Five, made near an 
edge of a rock, have been partly worn away on the outer side; one similarly situ- 
ated has been split open lengthwise and others, crowded in a smalll area, are more 
or less fractured. 

Twelve excavations, in seperate groups of five and seven, are found a few steps 
apart from the rest and are more exposed. The remainder lie in or near the 
shadow of a large, tilted block of granite. These excavations also appear oldest, 
and in the shade are much crowded. 

Scattered among or near these shaded excavations are found more than thirty 
smaller basin-shaped ones, which, moreover, occur nowhere else. These vary in 
size from six inches wide by three inches deep, to two inches wide by one-half inch 
deep. Seven only are of the former size, the majority being much smaller. 

Some plainsmen say that the excavations are Indian grain -mortars; others as- 
sert that they are cooking-holes in which food was boiled by throwing heated 
stones into the water covering it. It has been suggested, also, that they were 
used for crushing ores, but the absence of any workable ore in the vicinity would 
seem to render this improbable. The waiter would add that they may have served, 
also, for the storage of water from the spring which is somewhat difficult of access. 
. They were, however, doubtless used for a variety of purposes as occasion required. 
The basin-like excavations probably served to hold round-bottomed* vessels, such 
as are still used by the Indians of the Southwest, or the largest of them may be 
mortars. 

The knoll was, presumably, a camping place for hunting parties or roving 
bands. The site commanded an extensive view of the mesa and of the approaches 
to the spring, and the loose rocks afforded shade and an ambush to the hunter and 
concealment from enemies. 

No excavations are known to exist in the canon near the spring, though 
suitable rocks are abundant. Such a site would be distant from the trail and 
further from the mesa. Preference for this rock-covered knoll was quite natural. 

Numerous small fragments of pottery were found, both plain and decorated, 
and resembling very much in quality and style of adornment some of the modem 
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ware. A few of these fragi^ents were on the surface; others were buried a few 
inches. Some at least were very old. 

A few flakes were dug up between the loose rocks and a rude ax was found on 
the surface. The place, frf^iuented at present by hunters and stockmen and 
formerly by prospectors, is not likely to yield many relics of a portable kind at this 
day. However one very interesting implement was obtained and has been pro- 
nounced unique by the Bureau of Ethnology. This was found on the surface about 
one-third of a mile below the excavations, having been transported presumably by 
water. It is an oval-lenticular tool of quartzite, its greatest length, breadth and 
thickness being respectively four and one-half, three and one-third and one and 
three-eighth inches. One surface is somewhat rough and has been worked into 
its present form, which nicely fits the hollow of the hand when the fingers are 
slightly curved. The other surface is smoothly worn and shows distinct longi- 
tudinal scratches; these, moreover, make a small angle with the line of greatest 
length, which fact, 'together* with its shape, curvature and markings, suggests 
that the stone held in the concave palm, was used as a sort of pestle, by a vertical 
motion against the sides of the larger excavations or ^'mortars.'* How much 
reduction the pestle has suffered cannot be kuown. 

Other pestles may also have been used, but the large excavations were uniformily 
pointed at bottom and would not permit the use of the ordinary sort. 



NOTICE OF ARROW POINTS FROM THE LOESS IN THE CITY OF 

MUSCATINE. 



Bead December 29th, 1891, by F. M. Witter. 



No other question has ever engaged the attention of man more than that 
which relates to the ongin and destiny of his race. 

Many theories have been advanced to account for man's origin and there 
is likewise great diversity of opinion as to his destiny. 

Evolution, it seems to one, is competent to explain the natural order of 
things from the crystal to man. Except we build on the sure foundation of 
the past and present all speculation concerning man's destiny must be 
conjecture. 

The geologic history of the earth is determined from its rocks and what 
they contain. 

The beautiful and multifarious forms of nature's mineral flowers, the 
legions of plants and animals whose impress are stamped in its rocky beds 
form chapters in the history of our globe. 

So, too, the imperishable remains of primeval man, such as the cave-dwell- 
ings, shell-heaps, earth-mounds and works of stone are the sources from 
which the early history of this paleolithic man or man-like animal is derived. 

Man began his career as master of the world when he commenced the 
use of fire and stone. 

The various forms of quartz, such as chert, flint, agate and obsidian, bore 
to him the same relation that iron bears to us. 
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Out of these he fashioned his spear and arrow points, knives and drills. 

In the beds of those ancient lakes, the geologist has described, the arch- 
aeologist looks for the tools and weapons of prehistoric man. Near the 
close of the great Ice Age in this latitude, especially in Iowa, numerous 
lakes were formed along the courses of the rivers by occasional barriers of 
ice across the valleys of the streams. 

The city of Muscatine stands on the bed of one of these lakes. At that 
time the surface of this lake stood nearly at the top of our highest hills, 
perhaps one hundred and fifty feet above high water in the great river at 
our feet. 

The tine gi*ained yellowish brown material, so conspicuous at our brick- 
yards and in all streets where cuts have been made, was deposited in this 
lake. It covers the Drift, or at any rate the coarser materials of the Drift, 
and lies over our hills like a great mantle. In places it is from forty to 
fifty feet thick. 

The geologist calls it Loess. It is the last in the series of marked physio- 
graphical changes that have occurred in this region. The border or shore- 
line of this Loess lake is quite easily found. From this Loess have been 
taken several species of land and fresh-water shells, the remains of two 
American reindeer, fragments of wood, the antler of some species of deer, 
etc. Long ago I was led to believe we ought to obtain evidence that men 
were here before this lake had disappeared.- On Eighth street, near St. 
Matthias church, Mr. Chas. Freeman was for many years engaged in chang- 
ing a fine hill of this Loess into brick. I have before me a rather rudely 
formed spear point of pinkish chert. This, Mr. Freeman says, he took from 
the Loess at this place at a point about twelve feet from the surface. In 
answer to my questions he said it could not have possibly dropped from the 
top, for he was digging under the bank for the purpose of caving it down 
when the spear point was struck, and he was specially interested in the 
imptress or matrix where it lay. Several of the deeper depressions on this 
implement are still filled with the characteristic Loess. About the same 
time in the same bank as the Loess was caved off, Mr. Freeman noticed a 
stone, as he supposed, projecting from the vertical wall. As such things 
were rare in this compact homogeneous Loess, he examined it and found it 
to be an arrow point projecting from the undisturbed earth, at least twenty- 
five feet below the surface. At a brickyard about two blocks to the north of 
this, as Mr. Freeman was moulding brick, he took from the clay a well- 
formed arrow point. This was covered with a blue clay quite different from 
the usual Loess. Inasmuch as this arrow point had passed through the bed 
where the clay is mixed it seemed as if the story it told was not very clear. 
At a point in this bank a bed of fine blue clay was uncovered. The top of 
this blue clay was over eight feet from the surface. On examination of the 
bank andjinquiry into the circumstances 1 believe, with Mr. Freeman, that 
the arrow* point must have come from the blue clay. About one mile from 
where itoempties into the Mississippi river. Mad Creek has cut away the 
point of a hill, the top of which is Loess. This cut forms a bank almost 
perpendicular, probably forty feet high. About ten feet from the top is a 
bed of gravel perhaps one foot thick. In this gravel bed Mr. Joe Freeman, 
a third year student in our High school, found a considerable fragment of 
the tooth^of an elephant. I examined this gravel bed and found in it 
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namerous flint chips, such as are supposed to have been struck from arrow 
and spear points, knives, etc. 

On both sides of our g^at river in this region, on the most commanding 
sites, are mounds of earth, the works of men. These mounds do not seem 
to be built on Loess. They are considered to be very ancient. Might it not 
be possible that the men who built these mounds were of the same race as 
those who pursued their game and lost their weapons by the shore of our 
ancient Loess lake? 



THE GAS WELLS NEAR LETTS, IOWA. 



Read bt F. M. Wittbr at thb Sixth Annual Sbssion or thb Iowa acadxmt 

OF SCIBNCB, IN DBS MOINB8. 



In the early part of December, 1890, Mr. T. L. Estle, living in section 3, 
township 75, north, range 4, west 5th p. m., sunk a well on his 
farm for water. In drift at a depth of about one hundred feet he struck 
gas, which burned readily but in two or three days the gas ceased to flow. 
Between forty and eighty rods west of this place, about the same time Mr. 
B. M. Lee bored for water. At about one hundred feet he failed to get 
water and stopped boring. In the evening he commenced to pull out his 
casing, and succeeded in raising it perhaps eight or ten feet. During the 
night a great roaring was heard and on approaching the well with a lantern 
the gas took fire and a great flame shot several feet in the air with a fright- 
ful noise. In a few days the flame was extinguished and the gas piped into 
Mr. Lee's house a few rods away, where for over a year it has furnished him 
light and fuel. This well now furnishes Messrs. R. M. Lee, T. J. Estle, J. 
E. Lee and Bobt. Lee with all their fuel and light. Robt. Lee is a little over 
one mile from the well. 

It is carried in common gas pipe laid on top of the ground. This is two 
inches, one and one-half inches and the last half mile one inch in diameter. 
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GAS WELLS NEAR LETTS, IN MUSCATINE AND LOUISA COUNTIES, TOWNSHIPS 
75 AND 76. N. R. 4 W, 5 P. M. 



This well supplies twelve fires and sixteen lif^hts. No estimate has been 
made as to how many more it might supply, but the number would certainly 
be quite large. 

Mr. J. E. Lee stated that the opening admitting the gas from the easing 
of the well to the main was considerably less than the size of an ordinary 
lead pencil and that it flowed a half mile m the main in fourteen, seconds. 
How this rate was satisfactorily ascertained we did not learn. The same 
gentlemen said the pressure at first was about five and one-half pounds, 
which has steadily risen till it is now twelve pounds. From a large stream 
issuing in our faces we could detect a faint odor of ether or chloroform. It 
gives a fine light and a most intense heat in the stoves and artistic grates. 
It seems in all respects to be equal or superior to the best artificial illumi- 
nating gas. The gas is used just as it is when it issues from the well. 

Within a circle of about three miles in diameter in the townships named 
above from at least seven wells sunk for water, gas issued. The depth to 
the gas ranges from about ninety feet to one hundred and twenty-five feet. 
At a depth from six feet to twenty -five feet below the gas a good, constant 
supply of water is obtained. 

It seemed to be very easy to shut off the gas by the rapid sinking of the 
casing in a soft blue clay with some sand in which the gas is thought to be 
stored. The clay seems to form a tube as the drill and casing descend and 
thus prevents the gas from getting into the well unless it is given a little 
time at the right place. 

The country for miles around is full of wells which are all believed to 
reach the water below the gas without discovering the gas for reasons given 
above. 



70 IOWA ACADEMY OF SCIENCES. 

I made the following tests on the water from below the gas : With Potas- 
siom Ferrocyanide I observed no re-action. On evaporating perhaps fifty 
c. c. a considerable amount of solid matter was obtained. This was some- 
what of a yellowish brown color and effervesced with Hydric Chloride. 

This solution when tested with Potassium Ferrocyanide gave a deep bine. 
I was led to believe from these tests that the water contained a carbonate 
and some compound containing iron in solution. My stock of water would 
not admit of further tests. 

At a depth of eighteen or twenty feet water has generally been found in 
this locality, but the supply is variable. Mr. Robt. Lee has a well which he 
dug several years ago, the water of which was excellent and in good quan- 
tity. This well is about eighteen feet deep and carefully walled. Last 
summer he bored for water about one hundred feet from this well. At a 
depth of a little over one hundred feet he found a little gas issuing at irreg- 
ular intervals. Immediately after the appearance of the gas the water in 
the shallow well became muddy and unfit for use and has remained so, 
though the water seemed to be much worse at times, not periodic. It seems 
to me the gas rises outside of the casing to the porous bed holding the water 
of the shallow well and injures the water. 

The country in which these wells are located is comparatively level. In- 
dications are at hand ever3rwhere of a boggy or peaty nature. There are 
but few low hills, and no ravines of any note. The soil is a rich, black loam 
and the whole region is said to be destitute of boulders, so common in many 
parts of Iowa and especially of Muscatine county. 

Mr. J. E. Lee stated that wells in this region had been sunk two hundred 
and eighty feet and no rock had been reached. The well in Muscatine 
county from which gas is used is on the farm of Mr. John Idle, in section 35, 
township 76, range 4 west. The farmers in the neighborhood of these gas 
wells are about to complete an arrangement to put down a well two thou- 
sand to two thousand five hundred feet deep. This is to determine whether 
there is oil below the gas. 

It is my own opinion that the gas comes from considerable beds of vege- 
table matter buried in this unusually heavy drift deposit in this region. The 
area, it seems to me, which is thus underlaid is six or eight miles long and 
three or four miles wide. I should expect to find the rocks here directly 
below the drift to be of Devonian age. 

This locality is on the east side of the Cedar river. The nearest well to 
the Cedar river is about two miles distant; No gas has yet been found on 
the west of the Cedar. This region is directly on the edge of what I have 
considered the sub-carboniferous. 

Some eight or ten miles to the south of these wells rock are exposed 
along the creeks and deep ravines. I have not seen these rocks, but I think 
Mr. Frank Springer reported several years ago that certain beds of these 
rocks were well filled with the remains of fish, especially their teeth. 
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A NEW DISTILLING FLASK FOR USE IN THE KJELDAHL PROCESS. 



By 6. E. Patrick and D. B. Bisbeb. 



The only serious drawback to the Kjeldahl method of nitrogen determin- 
ation is the breakage of distilling flasks, and in laboratories where many 
determinations of albuminoid nitrogen are made by the Stutzer process 
this breakage is often a matter of much annoyance and considerable ex- 
pense^ since only the best quality of flasks will long stand the requirements 
of the process. 

Some months ago the breakage in a certain lot of flasks purchased for 
this laboratory having become unendurable, the writers hit upon the idea of 
distilling from copper flasks; and upon trial, the results have been so satis- 
factory that we can with confidence recommend the plan to other chemists. 
The copper flasks used were the ordinary one pint oxygen retorts, minus 
caps, delivery tubes and clamps. 

At first, trials were made by distilling ammonia from a solution of pure 
ammonium chloride and NaOH, to assure ourselves that no ammonia was 
retained by the copper. These results were made comparative by distilling 
from both glass and copper flasks. Exactly 10 c.c. of an ammonium chlor- 
ide solution of known 'strength were used in all following tests. The results, 
after deducting for error found by blank experiment, were as follows: 



No. of 0.0. of decinormal aoid neutralized 



IN GLASS 


IN COPPBR 


FLASKS. 


FLASKS. 


14.4 


14.25 


14.23 


14.23 


14.2 


14.30 


14.2d 


14.25 


14.3 


14.25 


14.15 


14.30 



Mean of six 14.26 14.26 

Next a salt of mercury was added to the ammonium salt in the flask, and 
K2 S sufficient to precipitate the mercury was added before liberating the 
ammonia and distilling. The folio wing were the results after deducting for 
the error in the blank: 

IN COPPER 
FLASKS. 

No. Of O.C. decinormal acid neutralized 14.13 

14.25 

14.25 

14.2 

14.25 

14.25 

Meanofsix 14.22 
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These results compare favorably with those from glass just reported. 

Next, to imitate the condition of Stutzer*s process, copper hydrate, as well 
as a mercuric salt and Ks S, was added. Results after deducting the blank 
were as follows: 

IN GOPPKB 
FLASKS. 

No. of O.C. of deoinormal aoid neutralised U.2 

14.2 

U.3 

14.25 

14.25 

Meanoffive 14.24 

Here again, the results were practically identical with those obtained by 
distilling from glass. 

The plan was then tried upon the product of the Ejeldahl digestion in 
fodder analysis, both in total and albuminoid nitrogen determination, the 
results in all cases being in substantial agreement with those obtained by 
distilling from glass; and now we use the metallic flasks in the regular an- 
alytical work of the laboratory. A few results will suffice to illustrate: 

SUB8TANCB TAKEN. RB8ULTS— IN COPPER. IN GLASS. 

Sborts, total Nitrogen 2.81 per cent. 2.81 per cent 

Shorts, Albuminoid Nitrogen 2.26 •' 2.26 

Cream Gluten Meal, total Nitrogen 6.28 " ' 6.27 

Cream Gluten Meal, Albuminoid Nitrogen | §;JJ !I |;^ 

Sugar Meal, total Nitrogen 3.33 ** 3.19 

(Determinations made two months apart.) 

We employ 200 c.c. of water in transferring the contents of the digestion 
flask into the distilling flask, using about half of it in diluting and cooling 
the acid licquid before actually transferring. We are also in the habit of 
introducing 30 c.c. of the K2S solution, instead of 25 c.c. as is usually 
directed. This may not be necessary, but the fact that the residual liquid 
after distillation is always free from (binary) sulphur, the excess being re- 
moved by the flask itself, seems to render a little extra sulphide advisable. 
This action between the sulphide and the copper will doubtless in time de- 
stroy the flasks; but long before that time arrives, they will have saved in 
glassware many times their cost. 

The flasks are heated by rather small, naked flames; a large flame under 
the one pint flask will boil the charge over. The receiving flasks are marked 
at the 200 c.c. level to show when the operation is finished. No zinc or pumice 
is required to prevent "bumping ;'* otherwise, the arrangements are as usual. 

The distillation is completed within thirty minutes; so the saving of time 
is very great. 

Iowa Agricultural Experiment Station. Ames, Iowa. 
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COMPOSITE MILK-SA.MPLES IN THE LABORATORY. 



BY G. B. PABTICK. 



Composite milk- samples for use at creameries, as a means of savinfir labor in the 
valuint; of milk by any of the '*oil tests/' I first proposed (in detail) in Bulletin 
No. 9, of the Iowa Experiment Station, May 1890. The preserving agent there rec- 
ommended for preserving the samples was corrosive sublimate, HgCl 2, numer- 
ous experiments having shown that it preserves the mechanical, as well as the 
chemical, condition of milk better than any other common antiseptic. For use in 
creameries I insisted that the sublimate have mixed with it some suitable aniline 
color, as a guard against accidental poisoning; and to hasten solution in the milk, 
admixture of common salt, NaCl, was recommended. 

For six months past I have employed the same principle in the laboratory, in 
analyzing the milk of experimental cows, not only for fat (by one of the **oil 
tests'") but also for solids, gravimetrically. (See Iowa Station Bulletin No. 13, 
page 29, May, 1891.) 

For this purpose the preservative is of course used without admixture of aniline 
color in common salt, as these would bring error in the results on solids. 

The corrosive sublimate is powdered finely and passed through a very fine 
gauze sieve. Only a very small amount is needed to preserve milk-samples five or 
six days without material change; and five days is as long as such keeping is 
desirable in most experiments on milk production . For keeping five days, .125 
gm. of the HgCl2 is sufficient in cool weather, and .200 gm. in summer weather, 
provided the daily samples are 50 c.c. each, making the complete composite 
sample 250 c c. The theoretical error thus introduced in the result of solids is 
only .05 per cent with the smaller amount, and .08 per cent with the larger; the 
former figure is within the '* limits of error ** in ordinary routine work, and the 
latter nearly so if not quite. Many comparative trials have, however, convinced 
me that there is a very slight loss in the solids of milk preserved for five or six 
days, but that it rarely exceeds .05 per cent; therefore it is my custom to neglect 
correction for the HgCl2 when it amounts to only .05 per cent; and when it 
amounts to .08 per cent to correct by deducting .03 per cent. These corrections 
are accurate enough for use in routine work, by the method of drying in air on 
fine asbestos in open watch-glasses — the method which I h8ve thus far employed; 
doubtless finer work could have been done, and perhaps more accurate corrections 
found, by the method of drying in hydrogen, had time permitted the employment 
of this method. 

The following test determinations were made by Mr. E. N. Eaton, assistant 
chemist in this station. 
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1. — Experiments in which the entire sample of milk was preserved for the time 
named, no daily additions of &esh milk having? been made. 

(a.) With .05 per cent of H^Cl 2; added no correction is made for this in final 
results. 



SAMPLE. 




2t 

=1 

SZ5 


1" 


No.l 


10.34 
12.35 
10.95 
11.13 


5 
5 
5 
5 


10.34 


No. 2 


12.45 


No.3 


10.02 


No. 4 


11.13 



(&.) With 10 per cent of HgC12 added: results corrected by deductingr .05 
per cent: 



. SAMPLE. 


FRESH. 


NUMBER 
or DATS. 


PRESERVED. 


No. 5 


11.27 
11.27 


8 
8 


11.27— .05— 11.22 per cent. 
11.33— .06-11.28 per cent. 


No.5 



(c.) With .65 per cent HgCl2 added, by mistake; results corrected by deductinff 
.60 per cent. 



SAMPLE. 


FRESH. 


NUMBER 
OF DAYS. 


PRESERVED. 


No. 6 


13.47 
13.47 


8 
9 


13.94— .60-13.34 per cent. 


No. 6 


14.06— .60-13.46 per cent. 



This last trial (c) indicates that the usual amount of HgCU , viz. .05 per cent, is 
as efficient as a much larger quantity. 

(II.) Composite samples; fresh milk added each day; HgCl2 added .05 per cent 
on entire composite sample. Results not corrected. 
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No. 114 


lO.Kl ] 5 

liiM 5 


10.45 


No. 115 


10.78 


No. 37 


14.36 


No. 38 


14.58 



In warm weather I prefer the use of .08 per cent or .10 per cent of HgCl2, with 
a correction of .03 or .05 per cent. 

Lightning or Mason jars are convenient receptacles for the composite samples. 
The mercuric chloride is weighed out and placed in the jar at the time of adding 
the first daily sample, or before. Upon the addition of each daily sample to the 
composite, the latter should be well mixed by a rotary motion — not by shaking — in 
order to redistribute the cream throughout the whole; and this mixing should be 
done every day, whether the samples be added every day or not. 
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Sometimes, especially in warm weather, the composite sample will have floating 
upon its surface flecks of milk-solids; these can be broken op, and the sample 
\>roo£rht into almost perfect mechanical condition, by means of a stiff test-tube 
brush used as a pestle inside the jar, rubbing the flecks to pieces against the walls 
of the latter. 

One must guard against error from the rising of minute flecks of milk-solids to 
the surface while weighing out the charge; this is easily done by inverting the 
^weighing pipette once or twice just before running out the charge upon the 
asbestos. 

It hardly needs saying that in summer the composite samples should be kept 
in as cool a place as possible; ice or cold water would of course be useful. 

ExFBRiMBNT STATION, Ames, lowa, Aug, 10, 1891, 



ON A NEW ASTATIC GALVANOMETER WITH A SINGLE SPIRAL 

NEEDLE. 

[Abstract of paper read Dec. 27, 1887.1 

LAUNCELOT W. ANDREWS. 

Two types of astatic galvanometer are in common use. In one, two 
needles with poles reversed are united to form a rigid system, in the other, 
a single suspended needle is emploped, the directive force of the earth's 
magnetism being compensated by an inmovable magnet suitably placed 
north or south of the needle. (Hauy's method.) 

In both these forms the sensitiveness is very variable because a slight 
change in the magnetic movement of either needle of the astatic combina- 
tion, or of the fixed compensating magnet, exerts a disproportionately 
great influence upon the sensitiveness of the instrument. 

It is, however, possible to construct a galvanometer not subject to this 
disadvantage, having only one needle and no compensating magnet. 

A magnetic needle hung in such a way that a straight line passing through 
its poles shall be parallel to its axis of suspension will experience no hori- 
zontal directive force if placed in a uniform magnetic field. It will be in a 
word astatic. 

The author has utilized this principle in the construction of a galvanometer 
of constant senstiveness. as follows: 

The needle is made in the form of a helix of one turn and is supended by a 
cocoon fibre in such a way that the axis of the helix nearly coincides with 
the axis of suspension. 

The extremities of this needle play freely within the cores of two coils of 
insulated wire closely surrounding them. Its oscillations may be very effi- 
ciently damped by winding the coils upon solid copper bobbins. 

The coils are advantageously so arranged, as in the instrument exhibited 
before the Association, that they may be connected either in series or in 
parallel circuit. 
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WOODY PLANTS OF WESTERN WISCONSIN. 



BY L. H. PAMMEL. 



This paper simply embodies the results of some observations made about 
La Crosse, Wisconsin, from twenty to twenty-five miles northeast and south, 
and the southwestern part of Minnesota in Houston and Fillmore counties. 
The re^on is entirely in the driftless area.^ This part of the State is lower 
than the area lying to the northeast. Its most marked feature is the absence 
of drift. This area (driftless) occupies about 12,000 square miles. So far as 
the soil is concerned, it is not unlike that found in many other parts of the 
State. Sandy soils abound as elsewhere in the State. In some cases the 
topography is nearly flat, but generally it is hilly and in some cases slightly 
rolling. The alluvial bottoms along the streams and creeks abound in as 
rich a soil as is found anywhere in the State. Prairies are limited and of 
small size, in some cases sandy with black, sandy depressions of better soil. 
La Crosse Prairie, on which La Crosse is built, may be given as an illustra- 
tion. Few trees abound except along its margins near the rivers. This 
prairie is bounded by La Crosse river on the north, Mississippi river on the 
west, and Mormon Cooley creek on the south. The region is abundantly 
supplied with water, there being numerous small streams and springs, 
which occur in almost every valley, besides there are streams of consider- 
able size like Black, Root, Kickapoo and La Crosse rivers. 

The geological formation belongs to the lower Silurian which shows 
abundant out-crops of potsdam sandstone everywhere. According to Moses 
Strong,^ the maximum elevation of the hills at La Crosse is 470 feet above 
the river. The hills are only 850 feet at Fountain City, 200 feet at Maiden 
Rock and eighty feet at Bay City. The higher hills facing the Mississippi 
river are covered with lower magnesium limestone, varying considerable in 
thickness. The fact that the soils on the ridges, as well as the valleys, were 
once thickly covered with timber, and is returning to that condition, when 
allowed to do so, is largely due to the decomposition of the limestone 
rock and the physical condition of the soil. This soil is not only fertile, 
but retentive of moisture, which is an important feature in forest growth. 
The alluvial soils, which are derived from the washing of the hills, have a 

^mewhat different growth than is found on the ridges and valleys, since 

Geology of Wisconsin, Vol. I, p. 260-608. 
3«ology of Wisconsin, Vol. IV, p. 39. 
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a portion of this land is often covered with water. Peat-bogs and wet 
si^amps also abound. The vegetation here is quite uniform. A marked 
feature is the absence of trees and woody plants as a rule. 8altx, Nemo- 
panthes fasdeularis, Larix, Carex, Cyperus, SeirpuSy Eleecharis^ Sarra- 
cenia, a few grasses, especially Spartina cynosuroides in the drier places, 
Hahenaria psycodes, Lilium Canadense, etc., abound. 

The woody plants of this region are represented by the following orders: 

I. Menispermacece; 2, TiUace<z; 8. Rutaceoe; 4. Celastracece; 5. Rhamhacece; 
6. Vitace<E; 7. Sapindacece; 8. Anacardiacece; 9. Leguminosce; 10. Rosacece; 

II. Saxifragacece; 12. Hamamelidce; 18. Comacea; 14. Caprifoliacece; 15. 
Rubiacece; 16. Oleacece; 17. Urticaceoe; 18. Juglandacea; 19. Cupuliferce; 
20. Salicacece-. 21. Coniferce; 22. Liliacece, 

In the arrangement of the genera Gray's Manual, 6th edition, has been 
followed. 

MENISPERMACE^. 

1. Menispermumcanadenaet'L. Moonseed. 

TILIACEjE. 

2. TUia ameritana, L. Basswood. 

ILICINE^. 

3. Nemopanthegfascicularis.RaLt. 

CELASTRACE^. 



4. 
5. 


Celastrus scandens, L. Climbing Bitter-sweet. 
Euonymu8 atropurpurenst J ekcq> Burning-bush, Wahoo. ' 






RHAMNACE^. 


6. 

7. 


Ceanothus americanua, L. 
C. ovatuSt Desf. 


New Jersey Tea. Red-root. 
VITACEjE. 


8. 
9. 
10. 


Vitis hicdUn-f Le Conte Summer Grape. 
V. riparia, Mlohx. Wild Grape. 
Ampelopsis quinquefolia, Michx. Virginia Creeper. 






SAPINDACE^. 


11. 
12. 
13. 
14. 
15. 
16. 


Acer spicatum, Lam. 
A, barbatum, Michx. 
A. saccharinum, L. 
A. rubrum, L. 
A. negundo, L. 
Staphylea tHfolia, L. 


Mountain Maple. 

Sugar or Hard Maple. 

White or Silver Maple. 

Red or Swamp Maple. 

Box Elder or Ash-leaved Maple. 

Bladder Nut. 

AKAOARDIACE^. 


17. 

18. 
IP. 
20. 


Rhus typhina^ L. 
B. gUibra, L. 
R, venenata, D. 0. 
R, radicomst L. 


Stag-horn Sumao. 
Smootji Sumac. 
Dogwood. 
Poison Ivy. 

XEGUMINOS^. 


21. 
22. 
23. 


Amorpha canescenst Nutt. 
A.frtLticoso^lj. 
Rohinia pseudacaciat L. 


Lead Plant. 
False Indigo. 

Black Locust or False Acacia, 
escape. 



Frequent 
24. Gymnocladus dioicm, L., Koch. Kentucky Coffee- tree. 
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ROSACEiE. 



25. 
26. 
27. 



30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 



40. 

41. 
42. 
43. 
44. 



45. 
46. 
47. 

48. 



Prunus americaiia, Marshall. 

P. pumUat L. 

P. pennsylvanica, L. 

P Virginia na^ L. 

P,8erotina. L. 

Spircea scUicifoHa, L. 

8. tomentosa, L. 

Rubus triflorus, Blohardson. 

R. 8trii/08ti8, Michx. 

R. occidentaiiSy L. 

R, vUloimSt Ait. 

R. canadensis, L. 

PotentiUa fruticosa, L. 

Rosa bUmda, Ait. 

R. rvbiginosa, L. 

Pyrus coronaria, L. 



Pyrus arhutifolia, L. 

Crataegus coccinea, L. ? 

Vrataegus sp. 

ArmUxnchier canadensis, Torr. & Gray. June-berry. 



Wild Plum. 

Sand Cherry. 

Wild Red Cherry. 

Choke Cherry. 

Wild Black Cherry. 

Common Meadow Sweet. 

Hardhaok. 

Dwarf Raspberry. 

Wild Red Raspberry. 

Black Raspberry. 

High Blackberry. 

Dewberry. 

Shrubby Cinque-foil. 

Rose. 

Sweetbrier. In woods naturalized. 

Wild Crab. The species as recognized in 

Gray's Manual. 
Choke Berry. 
White Thorn. 



SAXIFRAGACEjfi. 



Ribes cynosbati, L. 
R. ffra4iile, Miohx. 
R. rvibrum, L. var. subglandulosum, 

Maxim. 
R. aureum, Pursh. 



Gooseberry. 
, Missouri Gooseberry. 

Red Currant. 

Missouri Currant. Frequent escape. 



49. • Hamamelis virginiana, L. 



HAMAMELIDiE. 

Witch Hazel. 



CORNACEiE. 



50. 
51. 
52. 
53. 
54. 



55. 

□56. 
57. 
58. 



61. 
62. 



65. 
67. 



70. 
71. 



Comus canadensis, L. 
C. cirdnata, L'Her. 
C. stoUmifera, Miohx. 
C.paniculata, L'Her. 
C. altemifolia, L. 



Dwarf Cornel. 
Round-leaved Dogwood. 
Red-osier. • 

Panicled Cornel. 
Alternate-leaved Dogwood. 



CAPRIFOLIACEiE. 



Sambucus canadensis, L. 

S. racemosa, L. 

Viburnum optUus, L. 

T. lentigo, L. 

Linncea borealis, Qronov. 

Sympfioricarpus occidentaZis, Hook. 

Lonicera sullivantii. Gray. 

L. glauca. Hill. 

DierviUa trifida, Moench. 



Common Elder. 
Red-berried Elder. 
Cranberry-tree. 
Black Haw. 
Twin-flower. 
Wolfberry. 

Sullivant's Honeysuckle. 
Glaucus Honeysuckle. 
Bush Honeysuckle. 



64. Qephalanthus occidentalis, L. 



Vaccinium %>ennsylvanicum, Lam. 
V. oxycoccus, L. 

ArctostaphyJos uva-ursi, Spreng. 
ETpigcBa repens, L. 
Oavltheria jirocumhens, L. 
Cassandra caliculata, Don. 



RUBIACEiE. 

Button-bush. 

ERICACEAE. 

Dwarf Blueberry. 
Small Cranberry. 
Bearberry. 
Trailing Arbutus. 
Creeping Wintergreen. 
Leather Leaf. 
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72. Fraxinus amei'icanaj L. 

T6. F. viridis, Miohx. 

74. F. Sambudfolia, Lam.? 



75. TJlmusfulva, Miohx. 

76. 17. americana, L. 

77. U. racemosa, Thomas. 

78. Celtis occtdentalis, L. 

79. Morus rubra^ L. 



OLEACB^. 

White Ash. 



URTICACEiE. 



Slippery pr Bed Elm. 

Amerioan or White Elm. 

Cork or Bock Elm. 

Hackberry. 

Bed Mulberry. On authority of Mr. Harris. 



JUGLANDACE^. 



80. Juglans cinereat L. 

81. J. nigra, L. 

82. Hicoria ovata (Mill.), . Britton. 

83. H. glabra (Mill.), Britton. 



Butternut. 
Black Walnut. 
Shell-bark Hickory. 
Pignut. 



CUPULIFERiE. 



Si, BetuZa lenta, L. 

S5. B. papyrifera, Marshall. 

«6. B. nigra, L. 

■87. B. pumiUij L. 

as. Alnus incana, Willd. 

SQ, A, 8errulata, Willd. 

90. Corylus americana, Walt. 

91. C. rogtrata. Ait. 

«2. Ostri/ouirflffnica, Willd. 

"93. Carpinua caroUnianaj Walt . 

^. QuereueaXba, L. 

•95. Q. macrocarpay Michx. 

D6. Q. bicolor, Michx. 

•97. Q. rubra, L. 

-98. Q. coce{n«a, Wang. 

^. Q.tfnctorfa, Bartram. 



too. SaXixnigra^ Marsh. 

tOl. S. /lumillft, Marsh. 

102. S. ca/ndida, Willd. 

103. Popultta aXba^ L. 

104. P. tremuloides, Michx. 

105. P. gramdidentata, Michx. 

106. P. monUifera, Ait. 



107. PfnM8«trobu«, L. 

108. P. hanksiana, Lambert. 

109. P,re8ino8aj Ait. 

110. T8uaa canadensis, Oarr. 

111. I/ar£a; laHcina^ Kooh. 

112. Junix>eru8 communis, L. 

113. X virginiana, L. 

IW. TaoMs canadensis, Willd. 

115. Smilax rotundifolia, L. 



Sweet or Black Birch. 
Canoe or Paper Birch. 
Bed or Biver Birch. 
Low Birch. 
Speckled Alder. 
Smooth Alder. 
Wild Hazel-nut. 
Beaked Hazel-nut. 
American Hop Hornbeam. 
Iron-wood or Water Beech. 
White Oak. 
Bur Oak. 

Swamp White Oak. 
Bed Oak. 
Scarlet Oak. 
Quercitron or Black Oak. 



SALICACE^. 



Black Willow. 

Prairie Willow. 

Hoary Willow. 

White Poplar. Frequent escape. 

Trembling Aspen. 

Large-toothed Aspen. 

Cottonwood. 



CONIFERS. 



White Pine. 

Northern Scrub Pine. 

Bed or Norway Pine. 

HemlocR. 

Tamarack or American Larch. 

Common Juniper. 

Red Cedar. 

American Yew or Ground Hemlock. 

Common Green Brier. 



It may be well to compare the woody flora of Western Wisconsin with 
that of the prairie region. Since presenting this paper several catalogues 
have appeared that will give us an accurate idea of the woody flora of prai- 
rie regions. Bessoy and Webber, **Flora of Nebraska," "Bessey's Prelimin- 
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ary Report on the Native Trees and Shrubs of Nebraska." These two papers 
cover a large territory, while Hitchcock's Catalogue of the "Anthophyta and 
Pteridophyta of Ames," is limited in its scope, but includes, perhaps, nearly 
all of the woody plants within a radius of thirty miles. Bessey's list con- 
tains sixty-one trees and sixty-four shrubs, making one hundred and twenty- 
live woody plants. When Nebraska is more fully explored a few more may 
be added. Hitchcock's catalogue only gives seventy-five. Within a radius 
of thirty miles several more species probably occur, but the number will 
certainly not reach much beyond eighty. In the region about La Crosse, 
Wisconsin, one hundred and fifteen are enumerated. The genera Crataegus, 
Salix and Fraxinus carefully worked over will probably bring the number 
close to one hundred and twenty. Three of the species enumerated above 
have escaped from cultivation and a fourth has been naturalized. Comptonia 
asplenifolia, Pieea nigra and Thvja occidentalis may still be found within 
this range. Several species named are Scarcely shrubby. On the whole the 
region is well represented in woody plants. With few exceptions the species 
are northern, Juglans nigra. Moms rubra, Oymnocladus dioicus, have 
reached nearly their northern limit. 



FOREST VEGETATION OF THE UPPER MISSISSIPPI. 



BY L. H. PAMMEL. 



The paper before the Academy consisted in a verbal communication of 
the salient features of the forest vegetation. It was afterward written out 
in full and sent to Garden and Forest (See Vol. IV. pp. 460, 472 and 531). As 
the paper may be of general interest to Iowa readers I give it essentially as 
it appeared in Garden and Forest. A few notes have been added. 

The Mississippi river and its tributaries, from Trempleau, Wisconsin, to 
Dubuque, Iowa, are enclosed by bluffs, varying from two hundred to six 
hundred feet high. At Dubuque they are much lower than at La Crosse; in 
the latter place they are something more than five hundred feet above the 
level of Lake Michigan; sometimes they present steep, sandy rocks, in other 
places they are covered with a dense growth of trees. The region is well 
watered by numerous small streams emptyinjc into the Mississippi, while it 
contains a number of streams of good size, as the Wisconsin, Black, La 
Crosse, Root and Turkey rivers. The smaller as well as the larger streams 
are well timbered with Oaks, Poplars, Birches, Maples, Hickories, Butternut, 
Walnut, Plums, Cherries, a few Conifers and southward, the Coffee-tree and 
Honey-Locust. 

Much has been written concerning soils and the character of the vegeta- 
tion. It is indeed a puzzling question, and I doubt whether it can truly be 
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said that certain species, strictly confine themselves to certain definite soils, 
yet certain trees, as well as herbaceous plants, may preponderate in certain 
soils. Perhaps this may be due to the 'physical condition of the soil, rather 
than its chemical constitution. 

The Soft Maple {Acer saccharinum^ L.), Red Birch {B^ula nigra, L.), are the 
predominating trees in the Mississippi, Wisconsin and Black river bottoms. 
They also follow up the smaller streams which flow into these rivers, but as 
soon as these streams are left these trees become rare. The Soft Maple and 
Black Birch occur most numerously where the lands are subject to overflows 
every year. Most of the Oaks never occur in such situations, yet the Swamp 
White Oak (Querctcs bicolor, Willd.) is an exception. 

The only place where this species occurs is in the low, sandy and black 
bottom Jands of the Mississippi and BJack rivers. The White Pine only 
occurs in the sandy rocks or sandy loam soil of the region, always near 
streams, but in the northern part of La Crosse county it is encroaching on the 
loamy soil. The Tamarack (Larixlarcina) only occurs in cold, wet swamps 

The soils of the region may be classed under sandy, loamy« calcareous, 
alluvial and peaty. The greatest areas of sandy soil occur near the mouths 
of the rivers. (This is not true for the interior of the State.) These sand 
prairies are not, however numerous on the west side of the river. As an 
illustration, at La Crosse, Wisconsin, there is a sand prairie some eight 
miles long and from one-half to three miles wide. The only arboreal vege- 
tation growing on these soils are two species of Oak, Burr Oak (Quercus 
macrocarpa, Michx.), Black Oak(Q. tinctoria, Bartram), and occasionally 
the Green Ash {Fraxinus viridis, Michx.) and Black Birch (Betula lenta). 

These trees, however, only occur in close proximity to the Mississippi 
bottoms. Other sand prairies similar to this one occur at Trempleau and 
Prairie du Chien, Wisconsin. 

As regards the herbaceous vegetation on th^e prairies it might be said 
that it is a typical prairie flora. Liatris cylindrica, Verbena stricta^ Baptisia 
leucantha, Petalostemon vtolacetis^ P. candidus, Oenothera rhotnbipetala, Bou- 
teloua hirsuta, B, racemosa, etc., occur very frequently, though the Sand 
Bur {Cenchrus tribuloides) is the most characteristic plant where the soil has 
been plowed or loosened by the winds. 

The calcareous soils occupy the tops of the hills and are of smaller extent 
near La Crosse, Wisconsin, than Dubuque, Iowa. Birches, especially the 
Canoe Birch (Betula papyrifera, Marshall), are a most marked feature of it. 
but this species is by no means confined to soils of this character. Two 
other plants only occur, so far as I have observed, in this region on the cal- 
careous soils; they are Zygadenus elegans and Camptosorus rhizophyllus. 
Loamy soils are by far the most abundant; they occur on the slightly rolling 
ridges and in the valleys. The White Oak (Quercus alba, L.) grows excel- 
lently in such soil. Alluvial soil does not occupy great areas, except at the 
mouths of some rivers. The great bottoms of the Mississippi consist mostly 
of a sandy soil, covered over in some places with a black, rich soil. The 
White Elm, Box Elder, and Soft Maple are common. 

The peaty soils are impassable during early spring and summer. Few 

trees are able to grow— only an occasional Willow or Tamarack. The 

bulk of the vegetation consists of species of Carex and Scirpus, Now and 

then Lilium canadense Cypripedium spectabile^ or, here and there patches 

6 
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of Drosera ratund\folia and Pogonia ophioglossoides, where the soil is very 
peaty and wet, appear. 

During the past thirty years some important changes have taken place in 
the growth of timber along the river. The pioneer settler found little tim- 
ber on the hills, except those with a northern slope. The timber standing 
on the sunny side was usually of poor quality, owing to numerous fires. 
Now, these lands are mostly fenced and fires are kept out, at least by the 
more enterprising farmers. The bleak hills are being rapidly covered with 
a forest growth. 

It is not an uncommon thing to observe patches of Hazel (Corylus ameri- 
canay Walt.) beyond the outskirts of the timber; here, in the course of a few 
years, will be found Oaks, Birches, Hickories and Poplars. The humus 
formed where Hazel grows is extremely rich and fertile, and I doubt 
whether trees could cover our treeless hills very fast without its help. 

The best Oak groWing along the Upper Mississippi is the White Oak 
{Quercus alba, L.]. It is not uncommon to find trees with trunks eight to 
twelve feet in circumference. This species once covered a considerable 
portion of the ridges, especially on clay soil. The shaded slope on which 
the snow long remains in the spring is also a favorable situation for it. 
Young growth of White Oak is rapidly covering situations of this character, 
which formerly contained no timber. Flattened expansions of the stem 
are found just underneath the surface of the ground. From these arise a 
number of trunks. It is not improbable that, before the country was 
settled, late fires in spring kept the forest growth down, but after the ces- 
sation of fires a vigorous growth started. The timber of the White Oak is 
uniformly straighter and easier to cut than the Scarlet Oak (Q. Coccinea, 
Wang) or Black Oak (Q. tinctoria, Bartram). These Oaks grow in more 
exposed localities where the soil is drier and vegetation starts earlier in the 
spring, and for this reason fares usually damaged them more than any of 
the others. The old timber is usually gnarled and hard to split. The young 
growth is, however, straight and easy to work where fires are kept out. 
The soils on which they occur vary considerably. They do well on sandy, 
gravelly soil, as well as on clay and black soil, and even make considerable 
growth on poor, sandy soil. 

Q. cocdnea, Wang, is the more common species, although the forms are 
puzzling. The Red Oak {Q. rubra, L.) is the finest of the Oaks in this region 
so far as beauty is concerned. The trees are tall and straight, and some- 
times yield five cords of wood. It is not an uncommon thing for them 
to yield three cords. The wood is easily worked, and this is owing largely 
to the locality and soil where the species usually grows. The large trees 
were less effected by the early forest fires than were the Black Oaks. 
The Red Oak occurs principally on shaded hill-slopes, where the snow long 
remains on the ground, also on clay ridges and black bottom lands. Young 
trees of Q. rubra, are the most easily recognizable of the Black Oaks when 
growing in such localities. Smooth bark and straight trunk, with few lateral 
branches distinguish them at once from specimens of Q. tinctoria and 
Q. coccinea. 

One of the most variable Oaks, at least so far as general appearances go, 
is the Bur Oak ( Q. macrocarpa, Michx.). On the sandy soil it is diminutive in 
size, producing numerous lateral branches. Here it is a spreading tree. 
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Oa the poor sandy soil between the Black and La Crosse rivers it is the 
most common Oak. On clay and rocky soil it occurs mainly in small groups. 
Some thirty miles east of La Crosse, in the Kickapoo Valley, Bur Oak is a 
most valuable forest tree. The trunk is straight with but few large lateral 
branches. In its habit it is wholly unlike the form growing on sandy, rocky 
soil. Many trees are ten feet in circumference. It does not grow in isolated 
groups, but acres are covered almost entirely with this species. It also 
occurs in the rich alluvial bottoms of various streams. The Swamp White 
Oak ( Q. bicolor, Willd. ) occurs only in the bottoms of the Black and Mississippi 
rivers. A large number of small trees occur near North Bend, Wisconsin. 
I have observed a few more just below La Crosse. It becomes more com- 
mon southward; and a considerable number were observed near Turkey 
River Junction, Iowa. No large trees have been seen, though Mr. J. S. 
Harris informs me that he noticed some near La Crescent, Minnesota, many 
years ago. The only other Oak I have seen is Q. Muhlenbergii, Engelm. It 
occurred in considerable numbers on the south slope of a limestone bluff 
just west of North McGregor, Iowa. 

The most conspicuous Maple is the Soft Maple {Acer saccharinum, L.) It 
occurs everywhere along the Mississippi, Black and Wisconsin rivers and 
their tributaries. It forms more than one-half of the forest vegetation of 
the Mississippi river, but becomes less common as the sources of the smaller 
streams are reached. It grows where the lands are usually subject to over- 
flow, and the soil is sandy or alluvial. The Red Maple {Acer rubrum^ L.) is 
not a common species. It occurs in the interior of the country, away from 
the Mississippi, on the black, sandy loam. Although the Sugar Maple {Acer 
barbaium, Michx.) occurs in the rich, rocky soil along the Mississippi river, it 
is most common in the interior of Wisconsin, away from the river. On low 
ridges drained by the Kickapoo river it is one of the most common of forest 
trees. 

Acer spicatum Lam., although not a forest tree, deserves mention. It 
grows in sheltered situations, frequently overhanging sandy rocks, about 
La Crosse and Galesville. Between Dubuque and McGregor, Iowa, it grows 
in shaded, moist situations, in calcareous soils, commonly with Sambucus 
racemosa, L. 

Xhe Ash-leaved Maple (Acer negundo, L.) occurs in groups in the richer 
soils of ravines and bottom lands; it is seldom found in the bottom proper 
of the Mississippi river. 

Two species of Hickory have been observed. Shell Bark {Hicoria ovata) 
and the Pignut Hickory (fl. glabra. Mill., Britton). Both species attain 
considerable size. The habits of the trees are quite different. H, ovata 
grows on clay soil, usually in groups. H. glabra grows on various 
soils, such as rocky, sandy, and along creek-bottoms. Shaded and moist 
localities are favorable to its growth, which is much more rapid than that 
of H. ovata. The butternut {Juglans cinerea L.) is much more com- 
mon than the Black Walnut {J. nigra, L.), although both are found on the 
rocky banks of the Mississippi, and the Butternut is abundant in sandy and 
gravelly 'Soil along the Kickapoo river, .while Black Walnut was not ob- 
served in this region. The latter tree is confined quite closely to the imme- 
diate tributaries of the Mississippi. Along the Badaxe river and smaller 
streams about La Crosse it is quite common, but as the sources of the stream 
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are reached it gradually diminishes in numbers. It needs a much richer 
soi> than the Butternut. 

The Cottonwood (PopultM monilifera. Ait.) grows abundantly along the 
Mississippi river in bottoms, where both sandy and rich soil seem favorable 
for its development, and the trees are often of very large size. They are 
seldom found, however, on the uplands away from the streams except as 
recent introductions. The species is now sometimes found in the neighbor- 
hood of stone quarries in the loose clay soil. Trembling Aspen (Populus 
tremuloides, Michx.) is common in the rich, black soils of second bottoms, or 
the humus soil on the ridges. Near Dubuque it occurs around rocky ledges. 
The species grows in groups, sometimes several acres in extent. It is a 
short-lived tree, and is followed by more useful trees, like the Oak. The 
Large Poplar (P. grandidetUata^ Michx.) is less common than the last. It is 
found in more or less isolated groups in sandy and clay soils, and its growth 
is more rapid than that of the Trembling Aspen. 

A few trees of the Sycamore (Platanus ocddentalisL,) were observed at 
Turkey River Junction, Iowa. From this point southward it is more fre- 
quent in the Mississippi river bottoms. 

The Hackberry (Celtis occidentalism L.) occurs in rich soil of the bottoms of 
Root river and other streams; and not infrequently it is found on the rocky 
limestone cliffs, as at North McGregor, Iowa. It is a tree which can adapt 
itself to a variety of soils, and when cultivated does admirably on poor, sandy 
soil. 

The Birches are fairly well represented, the most common species being 
the River Birch (Betula ingra, L.) It, with the Soft Maple, more typifies the 
timbered region of the Mississippi bottoms than any other tree. The Red, 
or River Birch, diminishes in numbers southward. The Canoe Birch (Bet- 
ula papyrif era, Michx.) is common about La Crosse and Trempleau, Wiscon- 
sin, where it is usually found on the tops of the limestone bluffs, though 
also occurring in ravines and ridges as well as in sandy soil. On some of 
the rocky hills it is almost the only tree. It rarely attains great dimensions, 
except when growing in rich clay soil. Near Dubuque it is scarce. Mr. 
Reppert reports it from Muscatine; how much farther south it occurs in 
Iowa, I have not learned. 

Yellow or Gray Birch (B. lutea, Michx.) is found more abundantly along 
the sandy, rocky cliffs of the Eickapoo. It also occurs near a Tamarack- 
swamp not far from La Crosse. It is not a common tree. 

Quite a grove of small Kentucky Coffee- trees [Qymnocladus dioicus^L., 
Koch.) occurs south of La Crescent, in the Root river bottoms, and on the 
Wisconsin side there are two or three trees about seven miles below 
La Crosse. They are from twelve to fifteen feet high. The species is much 
more numerous on steep hillsides near North McGregor, but none of the 
specimens are large. From this point southward it is more numerous. I 
noted it at Clayton, Turkey River Junction and Dubuque. It does not occur 
in the interior of the country east of La Crosse, although I have seen it cul- 
tivated in Madison, Wisconsin. 

The Honey-Locust ( Oleditschia triacanthos) was observed near Turkey River 
Junction, Iowa, though it occurs as far north as McGregor and perhaps 
farther. It is occasionally cultivated in La Crosse. A fine tree occurs on 
Mississippi street, near Western avenue. 
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Pyrus coronarictt, L. Since this paper has been written Prof. L. H. Bailey* 
has worked out our Wild Crab and established several species. I have 
not had an opportunity to study carefully the character of the Wild Crabs 
found about La Crosse. The Pyrus coronaria as described in older sys- 
tematic works is very common in thickets, sometimes forming large groves. 
Beautiful large trees occur in isolated places. 

Plum (Prunus americanc^ Marshall) is widely distributed. It comes up 
spontaneously everywhere. In rich bottom lands, clay soil, black sandy 
loam and rocky soils. Cheney Plum, now well known in cultivation, occurs 
wild near Chaseburgh and elsewhere on the ridges. The species, if it be 
one, and there is certainly much doubt, is a very variable one. Prof. Bailey 
informs me that there are several good species in Prunus americana. Near 
La Crosse occur several distinct forms. I remember a case where one 
form occurring on a sunny hillside and ripens in August; the fruit is yel- 
lowish red. On the same sunny side of the hill, but some three quarters of 
a mile farther north, is another group. The plums are several weeks later, 
are longer and red. 

Choke Cherry (Prunus virginiana, L.) is a very commons pecies, forming 
small groves in clay and black soil. It frequently occurs at the bases of 
gullies or ravines. The Wild Red Cherry (Prunus pennsylvanica^ L.) occurs 
in State Road Cooley near La Crosse on rocky hills in woods. 

Wild Black Cherry (Prunus serotina, Ehr.) is widely distributed, though 
somewhat local. In Coon Valley it is abundant, forming quite an extensive 
grove. Trees from six to eight inches in diameter occur, though the tree 
never attains the size it does in Missouri and Illinois. Several species of 
Crataegus are common, but as I have not worked over my material care- 
fully they are omitted. 

Basswood (Tilia americana) is largely influenced by moisture. Rich, 
damp, grounds, sloping to the north, are favorable situations for it, and it 
is commonly found along the rich bottoms of the smaller streams and creeks. 
On the low bluffs and rivers of the Kickapoo river it is abundant. 

The American Elm, or White Elm (Ulmus americana, L.), is a common 
tree everywhere along the creeks and streams near springs; occasionally, 
also, in upland woods in dry soil. The Red Elm (Ubnus fulva, Michx.) is 
not uncommon on the rocky slopes of hills along the Mississippi. It is 
absent or rare in the interior of the country. The Cork Elm (Ulmus 
racemosa, Thomas) is far less common than U. Americana. It occurs near 
La Crosse, especially in the Kickapoo valley near Bloomingdale, and I 
observed it also near Turkey River Junction, Iowa. 

According to Mr. J. S. Harris, the Red Mulberry formerly grew in the Root 
river bottoms. I have not, however, seen it growing wild, though speci- 
mens said to have been brought from there are growing in Hon. J. W. 
Losey's old lot on Fifth street. Scattered specimens were found at North 
McGregor, Iowa. Since writing the above 1 have learned of its occurrence 
at McGregor also, though evidently it only grows in sheltered situations as 
Mr. Kennyon writes. It is more numerous near Dubuque., 

Two other conspicuous deciduous trees occur in rocky woods and shaded 
north slopes, Hop-Hornbeam (Ostrya virginica, Willd.) and Hornbeam 
(Carpinus caroliniana, Walter). 

♦American Garden, Vol. XII, No. 8, 1891, p. 469 i 
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The White Pine [Fintis strobus, L.) is the most common conifer alonfi^ the 
Black River. In the northern part of La Crosse and in the eastern part of 
Vernon county it is common on the sandy, loamy soil; near the Mississippi 
river it only occurs on the sandstone ledges. Small groups occur on stiff 
sandstone ledge near Oehler's Mills, Morman Cooley and the sandstone ledfi^e 
about seven miles from La Crosse near the Tamarack Swamp. Small groups 
also occur at Bangor. One small tree grew spontaneously in State Road 
Cooley on my father*s farm. The nearest tree growing wild from this point 
is four miles. Large trees were once found at La Crescent, Minnesota, and 
quite a group of these Pines occurs near Clayton, Iowa. Northern Scrub 
Pine (PinxAS banksianOy Lambert) occurs on the sandy prarie soil along the 
La Crosse and Black rivers, where little else grows besides BouUloua hirsuta, 
Fanicum mrgaium, Aristida, Fetalostemon violaceus, Pentsteman pubescens, 
Lupinus perennis, Viola delphinifolia, Anemone patens var., nuUcUliana^ 
Potentillaargeniea^ Baptisia leucophcea. Norway or Red Pine (P. resinosa, Ait.) 
occurs in solated places in sand bottoms of the Black River, and much more 
commonly on the sandy, rocky ledges of the Kickapoo River near Rockton. 

Hemlock (Tsuga canadensis, Carr) I have not seen along the Mississippi 
River, nor does it occur near the mouths of the Black, La Crosse and Wis- 
consin Rivers, but near Rockton on the Kickapoo River, which is tributary 
of the Wisconsin, numerous groups occur. Dwarf Cornel (Cornus canaden- 
sis), Trailing Arbutus or May Flower (Epigcea repens) and Clinionia borealis 
as well as ferns like Aspleniun thelyteroideSy Aspidium spinulosum var. inter- 
medium, Onoclea struthiopteris, flourish under its shade among decaying 
logs an(l leaves. 

Tamarack (Larix laricinva) grows in the peaty swamps of La Crosse and 
Trempleau rivers. During dry portions of the year tamarack swamps are pass- 
able, but during wet years, they are for the most part impassable. Owing to 
frequent overflows, which carry with them much soil from tilled land, these 
swamps are gradually filling up, and as a consequence, the Tamarack in 
these localities is losing ground. I found a small swamp near La Crescent, 
Minnesota, but in a few years this swamp will be a thing of the past. 

Red Cedar (Juniperus virginiana^ L.) grows along the Mississippi River in 
the sandy out-crops and limestone rocks, and most abundantly in the sandy 
bottoms of the Black River. 

I have indicated, in a measure, the principal forest trees between Trem- 
pleau, Wisconsin, and Dubuque, Iowa. In the northern portion Betula 
papyrifera, B. nigra, Juglans cinerea, Larix, Pinus strobus are much more 
numerous than farther southward. Platanus occidentalis, Oleditschia 
triacanthos^ Oymnocladus dioicus, Juglans nigra, Quercus muhlenbergii, and 
Moras rubra are southern trees which have moved northward along the Mis- 
sissippi, and, therefore, are found close to its shores and the smaller streams 
tributary thereto. 
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PHiENOLOGICAL NOTES. 



ABSTRACT, BY L. H. PAMMEL. 



Among the many interesting observations in connection with our flora is 
the relation that plants have* to climatology. It is true the question is an 
agricultural and horticultural one only so far as it bears on questions of our 
cultivated plants. But with the addition of new plants every year to our 
list of those cultivated for utilitarian or ornamental purposes, it is important 
to record exact data in regard to their behavior under cultivation. But in 
plant climatology all plants should be studied with reference to various 
climatic conditions. 

These studies should be made not only in other countries, but every State 
in the Union. If this is done it will be possible to say, with some certainty, 
whether given plants are adapted to certain climates. It will be possible 
for us to determine positively the variability of some plants and their 
behavior under different conditions. This subject has not received the 
attention it deserves in this country. Investigations of this kind have been 
made by Trelease, Halsted, Britton, Henry, etc.^ Valuable observations 
have been made in Europe by Fritsch^ and others. Observations like 
Reissenberger's, on the time of flowering and maturing of seed of cultivated 
plants like oats, wheat, corn' and grape over long periods of years, are of 
great importance. The paper will be published in full in Bulletin Torrey 
Bot. Club. 

The paper was divided up into the following heads: 

I. A companson of the appearance -of flowers and leaves, etc., for the 
years 1886 and 1891. 

II. Notes on the effects of frost on the falling of leaves, as well as the 
frost limit of certain plants. 

III. A succession of flowers for the years 1886 and 1891 . 

iFirst and Second Annual Report Wisconsin Agricultural Experiment Station, 
1883, p. 56; 1884, p. 59. 

Bulletin of the Iowa Agricultural College Department of Botany, 1886, p. 44. 

Bulletin Torrey Bot. Club, Vol. VI, No. 42, p. 235. 

Report of Board of Regents University of Wisconsin, 1881. 

SThermisohe constanten fur die Bluthe und Fruchtreife von 889 Pflanzenarten K. 
K. A Kad. d. Wlssenschaften, Vienna, 1861. Sitzung,28, Nov., pp. 120. 1 plate Vienna, 
1863. 

sueber die zeit der Bluthe und Fruchtreife des Roggens der Weinrebe und des 
Maises nach vieljahrigen Beobachtungen in der Umgebung von Hermannstadt. Verb, 
und Mitth, d. siebenburg Ver. f. Naturw, In Hermannstadt XXXVIIl, 1888, p. 121-132. 
Just. Johresb, 1888, Vol II, p. 51. 
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The observations for 1886 are based on those reported by Dr. Halsted. 
Those for 1891 were partly made by Mr. Eufi^ne Browr, a special student 
in botany, Prof. Rolfs and myself. 

In 1886, the Soft Maple (Acer saccharinum) was in flower on March 22; in 
1891, April 11. Ulmus americana, in 1886, in flower, April 18; in 1891, 
April 18. The succession of flowers in herbaceous plants in 1886 and 1891 
was: Eepatica acutiloha, April 9 (1886), April 12 (1891); Capsella bursa- 
pastoris, April 15 (1886), April 24 (1891); Mertensia virginica, April 20 (1886), 
April 28 (1891). Frost and its effects on some plants were noted: Poriulaca 
oleracea, early in September, tips frost-bitten; October 7, more or less des- 
troyed; October 9, plants black in an open field; Panicum sanguinale, in- 
jured seriously on October 8; Borrago officinalis, October 22, a few leaves 
affected; October 23, many leaves killed; Scabiosa atropurpurea, October 7, 
no injury; October 23, no injury; Nov, 11, no injury; November 21, some 
injury to leaves. 



REPORT OF THE COMMITTEE ON STATE FLORA. 



BY THE CHA.IRMAK, L. H. PAMMEL. 



The several catalogues of the flora of Iowa (Arthur, Bessey), as well as the 
early contributions by the late Dr. Parry and briefer articles and notices in 
journals and Gray*s Manual give us a pretty accurate knowledge of the 
the ph«nogams and vascular cryptogams found in Iowa. In most cases, 
however, the range of species is not given. With a number of excellent 
local collectors in the field a lively interest has been awakened in collecting 
and bringing together information. Since the appointment of this commit- 
tee one important contribution to the State Flora has been published. I 
refer to Prof. Hitchcock's Catalogue of the Anthophyta and Pteridophyta of 
Ames 1 . It is indeed a model catalogue in every respect. A short notice 
of trees found north of Dubuque has also appeared in Garden and Forest. 2 

In the preparation of this report I am indebted to Mr. F. W. Reppert, of 
Muscatine, who is a most excellent collector. Some specimens have also 
been contributed by Messrs. Stewart (Greenfield), Hoi way (Decorah), and 
Prof. Rolfs (Le Claire ank Keokuk). 

1 have arranged the matter as follows: I. Plants new to the State; II. New 
localities for rare plants; III. Local distribution of some Iowa trees; IV. 
Changes in our flora, especially in the introduction of weeds and their dis- 
tribution. 

1. Contributions from the Shaw School of Botany, No. 7. From St. Louis Academy 
of Science, Vol. V, No. 3. 

2. L. H. Pammel: Forest Vegetation Along the Upper Mississippi, Garden and 
Forest, Vol. IV., p. 460, 472 and 531. 



IOWA ACADEMY OF SCIENCES. 89 

I. Pu^jfTS New to the State. 

Arabia perfoUata, Lam, Iowa City (Hitchcock). 

Dicentra canadensis, D. C, Decorah. Mr. Witter informs me it is not 
uncommon on the Illinois side of the rive opposite Muscatine. 

Chrysosplenium alternifolium, L Decorah; *'In a deep ravine, northside 
of hill, in damp moss and probably the only locality within hundreds of 
miles." (Holway.) 

Hypericum nudicaule, Walt. Muscatine; poor sandy soil. 

Amphicarp<za pitcheriy Torr. and Gray. Muscatine; common. 

Lespedeza violaeea, Pers. Muscatine; in dry sandy soil, border of wooded 
hills. 

Rhexia virginica, L. Muscatine; in wet, swampy depressions on sandy 
hills along Cedar river bottom. Not common. 

Aster macrophyllus, L. Muscatine; rich, hilly woodlands. Two localities — 
Pine Mills, Montpelier Township. 

Aster drumondii, Lindl. Muscatine, Iowa City. (Hitchcock.) 

Gaylussacia, resmosa, Torr. and Gray. Muscatine; "The plant is quite 
abundant within a limited area, one-fourth to one-half mile." (Beppert.) 

Ipomoea lacunosa, L. Muscatine; "Along the Mississippi river just above 
the city." (Reppert.) In sandy as well as rich soil. 

Breweria pickeringii, Gray . Muscatine ; * *Sandy soil along railroad ; Fruit- 
land Station six miles below Muscatine.'* (Reppert.) 

Tecoma radicans, Juss. Muscatine; Wyoming Hills, seven miles above 
Muscatine. "It occurs near habitations, but evidently spontaneous.*' 
(Reppert.) 

Cycloloma platyphyllum, Moq. Muscatine; "Along B. C. R. & N. R. R. 
near the city; of recent introduction." (Reppert.) Perhaps brought with 
sand used for road ballast, 1891. 

Boehmeria cylindrica, Willd. Muscatine. 

n. New Localities for Some Plants. 

Ranunculus Jlammula var. reptans, E. Meyer. Webster City; in moist, 
sandy soil near artesian wells close to the Des Moines river. 

Polanisia graveolens, Baf. Muscatine; a form with narrow leaves and 
pods. 

Astragalus distortus, Torr. and Gray. Muscatine; sandy soil, Muscatine 
Island. 

Desmodiumillinoiense,(jrYa.y, Muscatine; sandy soil. Ames. (Hitchcock). 
It is rather common in clay soil at La Crosse, Wisconsin, along the Missis- 
sippi river. 

Parnassia caroUniana. Muscatine; banks of streams. (Lawler.) 

Oenothera fruticosa, Muscatine, (Witter); not common. Greenfield; 
low grounds with Spartina cynosuroides; perhaps introduced. 

Opuntia rafnesquii, Engelm. Breckenridge Ferry, Cedar Biver, Musca- 
tme. 

Eupatorium altissimum.L. Muscatine; Ames (Hitchcock, Halsted); Vin- 
ton. 

E. serotinum^Michx. Muscatine; "Low grounds, common." Davenport. 
(Hitchcock.) 
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Frenanthes asper, Michx. Muscatine; frequent. 

Monotropa uniflora, L. Floyd county. (Trigg. ) 

Androsace occidentalism Pursh. Iowa City. (Hitchcock.) 

Phlox bifida^ Beck. Dr. £ H. King, Muscatine, along Cedar River. 

The species has also been reported from Vinton. See Bulletin Torrey Bot. 
Club. 

Pentstemon grandiflorus, Nutt. Muscatine; '* Sandy soil, sand mound, 
Muscatine Island. Cedar River*'. (Reppert.) Although the species occurs 
in different parts of the State it is not common. 

Verbena angustifolia, Michx. Muscatine; dry soil along Mississippi and 
Cedar rivers. *' Does not occur on ground elevated much above low water 
mark". (Reppert.) 

Lippia lanceolata,. Hichx, Story City; sandy soil in bed of Skunk river. 
The species was also found on the banks of the Mississippi River at Prairie 
Du Chien, Wisconsin. 

Pycnanthemum muticum, Pers., var. pilosum^ Gray. Muscatine, Keokuk^ 
Cedar Rapids, dry, sandy woods. 

Salvia lanceolata^ Willd. Ames (Sexton), 1890. 

Froelichia jloridana^M,oqmn. Muscatine; dry, sandy soil. Banks of Mis- 
sissippi and Cedar rivers. Quite common along the Mississippi river north 
of Muscatine, especially at La Crosse, Wisconsin. 

Polygonum tenue, Michx. Cedar Rapids; dry, sandy banks. Muscatine. 

Euphorbia geyeriy Engelm. Muscatine. 

E. serpens, H. B. K. Page county (Hitchcock); Harrison county (Burgess), 

E, hexagona, Nutt. Muscatine; dry soils; infrequent. 

E. dictyosperma, Fischer and Meyer. Iowa City (Hitchcock). 

Croton glandulosuSj L. Muscatine; common in dr^, sandy soil. Occur- 
ring with it is a form almost destitute of saucer shaped glands. 

C. capitatus^ Michx. Muscatine. Davenport (Hitchcock). 

Camassia fraseri, Torr. Le Claire. 

Yucca angustifolia, Pursh. Council Bluffs, Sioux City (Hitchcock). 

Maianthemum canadense, Desf. Muscatine. Sandstone ledges; rare. Ames 
(Sexton.) 

Paspalum Jluitans, Kunth. Muscatine. 

Elusine indica, Gaert. Keokuk. 

Festuca elatior, L., var. pratensis, Gray. Keokuk, Ames. 

Phegopteris calcarea, Fe^. Decorah (Holway). 

Cheilanthes lanuginosa, Nutt. North McGregor. Limestone rock; not 
common. 

Aspidium acrostichoides, Swartz. Muscatine. 

A goldianumy Hook. Muscatine. 

Lycopodium luddulum, Michx. Muscatine; rare. 

III. DisrRiBUTiON OP Some Iowa Trees and Shrubs. 

Asimina triloba, Dunal. Specth's Ferry, McGregor (Kennyon), Dubuque 
(Guilford), Tabor. 

Mr. Kennyon reports only a few trees and these do not appear to thrive. 
It has probably reached its most northern distribution along the Mississippi. 
It is not mentioned by Upham in the Flora of Minnesota. 

Ptlea trffoliata, L. Muscatine; borders of woods in dry soil; frequent. 
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Vitis cinerea, Engelmann. Muscatine; "On an island in Mississippi river^ 
opposite Fairport, Iowa." (Rep pert.) 

^sculus glabra, Willd. Des Moines (Call); Keokuk; Boone (Budd); south 
of Des Moines. 

Acer spicatum^ Lam. Specht's Ferry and elsewhere along the Mississippi 
River, north. 

Bhus canadensis, Marsh. Cedar Rapids; dry, sandy embankments. 

Gercis canadensis. Muscatine; in rich forest soils most frequent at the base 
of the hills along the Mississippi river, in more or less protected localities; 
not common; Keokuk; Hamburg (Hitchcock). Prof. Call informs me that a 
very few trees also occur near Des Moines. 

• Oymnocladus dioicus (L.), Koch. McGregor and North McGregor, Iowa. 
I have reported it from La Crosse, Wisconsin. A few isolated groups and 
specimens occur farther north and in the interior of Minnesota, according to 
Upham. 

Gleditschia triacanthos, L. Muscatine; the form without spines, infre- 
quent; the form with spines, frequent in rich, alluvial soil. Largest trees 
from ten to sixteen inches in diameter, fifty to seventy-five feet high; 
TurkeyfrRiver Junction, Ames and elsewhere in the interior of the State, 
along streams. , 

Moms rubra, L. McGregor; North McGregor; Ames. 

Hicoria tomentosa. Davenport; Iowa City (Hitchcock); Muscatine. 

H. pecan. Woodbury county (Hitchcock); Muscatine; Davenport (Fluke). 

Hicoria sulcata (Willd.), Britt. Muscatine; Reppert says: "Frequent on 
the bottom lands and islands of the Mississippi river, from Fairport, Iowa 
(nine miles above), to a point twelve miles below Muscatine. This tree is prob- 
ably not found excepting in the islands in the river on the Iowa side. 
Between these points it is confined mostly to the Illinois side of the river. 
On the Iowa side we have it mostly in the 'big timber' (twelve miles below 
Muscatine), which is a track of well timbered bottom land extending down 
the river about twenty miles. Individuals with leaflets 7-9 are not frequent, the 
prevailing number being seven. H. pecan (not frequent) and H. minima are 
the only hickories I have found associated with this species. I have not 
found mature nuts of H. sulcata which show the four-ribbed characters. It 
may be that this is shown in the immature form only as indicated in the 
specimens collected in Auscust. The character of the 'odd leaf sessile or sub- 
sessile' as given in Wood's Class Book does not seem to agree with our 
specimen. Large trees of this as also of the other species are becoming 
rare owing to the merciless woodman's ax." 

Quercus palustris^ Du Rois. Muscatine; common in bottoms along Mis- 
sissippi and Cedar nvers. 

Q. bicolor, Willd. Muscatine, Turkey River Junction, Keokuk. 

Q. Muhlenbergii, Engelm. Boone, North McGregor, Fremont county 
(Hitchcock), Keokuk (Rolfs). 

Q, imbricaria^ Michx. Decatur county, Van Wert (Hitchcock). 

Betula papyrifera, Marshall. Muscatine, Dubuque. 

B. nigra, L. Cedar Rapids; common in bottoms. North McGregor, 
Muscatine, Streams; common. ^ 

Finus strobus, L. Clayton, Mitchell county (Zmunt); Davenport (Parry). 
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IV. Distribution of Some Weeds. 

This short list is only intended to call out information and*should not be 
considered as giving a complete distribution of the weeds mentioned. 

Cleome integrifolia, Torr. and Gray. Muscatine; spontaneous, infrequent. 
Council Bluffs; in streets. (L. A. Williams.) 

Hibiscus trionum, L. Muscatine, Le Claire; a common weed. Ames. 

Orindelia squarrosa, Dunal. Keokuk, Boone. 

Iva xanthifolia, Nutt. Booife, Keokuk; I have also seen this weed in con- 
siderable numbers near La Crosse, Wisconsin, and La Crescent, Minnesota. 

Dysodia papposa (Vent.) y Hitchcock. Ames, Boone. 

Eclipta alba, Uarsk. Keokuk. , 

CniciLS altissimus, Willd. Muscatine; in open woods, not occurring in open 
grounds. Ames. 

C. altissimus, Willd. var. discolor, Gray. Cedar Rapids, Muscatine, Ames, 
in fields very common. 

C, arvensis, Hoff. (Canada Thistle.) Taylor and Chickasaw counties, 
Muscatine, Lawler. 

C lanceola^tts, Uoffm. (Bull Thistle.) Ames, Cedar Rapids, Muscatine, 
Keokuk. Wayne Co. (Lewis), Bonaparte (B. R. Vale); common in the 
northwest part of the State. 

Lactuca scariola, L. Ames; streets (Hitchcock; Halstead); Muscatine; 
Marshalltown, Cedar Rapids, Des Moines, common in streets. Keokuk. 
This weed is common in all the places mentioned. 

Verba scum blattaria, L. Muscatine; open grounds; infrequent. Ames 
(Hitchcock), College Farm (F. A. Sirrine). 

Bolanum caroUnense, L. Ames; the weed has been established for three 
years, on Station grounds. Taylor and Greene counties; Adair county (H. 
C. Wallace); Keokuk, Muscatine, Lewis Co. (Hitchcock). 

8, rostratum^ Dunal. Polk City, Taylor county, Chariton (Brown), 1891. 
Ames, 1891. (Normany), 1881. Carroll county, 1890. Hamburg (Hitch- 
cock). Agency (Mrs. Richman). 

Flantago lanceolata, L. Ames; clover fields. 

P. patagonica, var. aristata, Gray. Ames, Keokuk (Rolfs), Van Wert 
(Hitchcock); var. gnaphalioides^ Gray. Humboldt (Harvey). Hamburg 
(Hitchcock). Sioux Falls (Crozier). 

Chenopodium urbicum^ L. Muscatine, Keokuk. 

G. glaucum^ L. Muscatine. 

C. ambsosiodies, L. Muscatine; waste ground. 

Atriplex patulum L. y&r. hastatum, Gr&y, Keokuk. 

Salsola Kali, L. (Russian Thistle, Common Saltwort.) Lion City, Wood- 
bury Co. (Hitchcock). It has been reported to me from Blyville, Nebraska 
(Armstrong) and Ellsworth, Minnesota (Miller). 

Phytolacca decandra, L. (Common Foke, Scoke or Garget.) Muscatine; 
sparingly in fence rows; September, 1890. 

Polygonum orientale, L. Muscatine; waste ground, not infrequent. 
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SOME FUNGUS DISEASES OF IOWA FORAGE PLANTS.* 



BY L. H. PAMMEL. 



The subject was treated under the following heads: Rust, smut, mildews, 
spot diseases and bacterial diseases. The synonoray is that given by 
Saccardo, **Sylioge Fungorum." The locality is Ames, and species were 
mostly observed by myself. 

ScHizoMYCETACBLE. Bacteria Bacillus Sorghi, W. A. Kellerman, S. vul- 
gare. 

Peronosporace^. Downy Mildews. Peronospora trifoliorum on Astrs.^ 
galus canadensis. (Halsted.) Vicia Americana. 

P. graminicola on Setaria viridis, S. italica. It often produces distortions of 
parts of the flower and is especially destructive to young Fox- tail. 

ERYSiPHE-fi. Powdery Mildews. Erysiphe graminis on Poa pratensis, 
P. arachnifera. P. serotina, Eatonia obtusata, Agrostis alba var. vulgaris, 
Triticum vulgare. 

HYPOCREACE-fi. Ergot or Calaviceps purpurea, Tul., on Secale cereale, 
Ely m us virginicus, E. striatus, (Halsted), Asprella hystrix, Agropyrum 
glaucum, A. repens, Calamagrostis canadensis, Glyceria fluitans (Halsted), 
Spartina cynosuroides (Halsted). 

DoTHiDECE^. Phyllachora graminis^ (Pers.) Fuckel on Agropyrum 
repens, Elymus Canadensis, Asprella hystrix, Panicum dichotomum. 

P, trifolii (Pers.). Fuckel. 

Phacidiace^. PhJzcidium medicagiuis, on Medicago sativa. 

Hyphomycetes. Scolecotrichum graminis on Dactylis glomerata. 

Helmithosporium graminis on Hordeum vulgare. 

Cladosparium graminis on Avena sativa. 

Uredine^. Rusts. Uromyces trifolii, (Alb. and Schw.) Wint. on Tri- 
folium pratense. T. incarnatum (F. A. Sirrine). 

U, graminicola, Burrill on Panicum virgatum. 

Puccinia andropogonis, Schw. oh Andropogon provincialis, A. scoparius, 
Chrysopogon nutans. 

P. emaculata, Schw. on Panicum capillare. 

P. graminis, Pers. on Agrostis alba var. vulgaris. Agropyrum glaucun. A. 
repens, Triticum vulgare. Hordeum vulgare. 

♦The entire paper, but adapted to general readers, was published in full In Monthly 
Review of the Iowa Weather and Crop Service. Vol. I., No. 5, p. 2; No. 6, p. 1; No. 7. p. 
4; No. 9, p. 5. Vol. II., No. 1, p. 2; No. 2, p. 8; No. 3, p. 8; also separate 33 pp. 
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P. rubigo-vera^ (D. C), Winter on Hordeum jabatum, Triticum vulgare, 
Elymus Canadensis. 

P. coronata, Corda. On Arena sativa. 

P. sorghi, Schw. on Zea mays. A destructive species in some years. 

P. vexans, Farlow on Bouteloua racemosa. 

UsTiLAGiNE^. Ustilaga Maydis (D. C.) Corda on Zea mays. 

Smuts. UsHlago Madis on Zea mays. All varieties more or less, 
but it is much more severe on some than others. "In 1889 the experiment 
station had a row of corn, the seed of which came from Phillipine Islands. 
The growth was vigorous; in height it exceeded by several feet the tallest 
corn on the ground, produced well developed nodal roots. Not only were 
the blades and sheaths badly infested with corn smut, Puccinia sorghi, 
but many of the stems, sheaths and nearly every plant in the row was 
smutted.'' The row adjoining this one had some smut, but no more 
than other varieties grown some distance from it. 

U. Hordei on Hordeum vulgare. 

U. avenm on Avena sativa. 

U. tritici on Triticum vulgare. 

U. bromivora var. on Bromus breviaristatus. 

U. panici miliacei (Pers.) Wint. on Panicum capillare. 

U. neglecta, Niessel, on pigeon grass (Setaria glauca)\ a very common 
species. It is sometimes thought to cause abortion in Iowa. There is little 
foundation for the opinion. 

Tilletia striseformis on Timothy {Phem pratense); Blue grass (Poa pra- 
tensis) affects leaves and sheaths as well as parts of the flower. 

T.f ceteris (B. & C), Trelease on wheat [Triticum vulgare), (Bessey.) 

Urocystis agropyri on Wild rye, (Elymus canadensis); a very common 
species. 



BACTERIA OF MILK, CREAM AND CHEESE, WITH EXHIBITION 

OF CULTURES. 



ABSTRACT BY L. H. PAMMEL. • 

Some twenty or thirty different cultures were exhibited, partly obtained 
from milk, butter and cheese and some from rotting beets etc. The 
method of obtaining pure cultures with gelatin and agar cultures was 
explained. Thea ction of some of the bacteria on milk is rendering milk 
sour. The souring of milk is not due to a single germ, but a large num- 
ber have the power of changing milk sugar into lactic acid. Of the many 
lactic acid germs some are especially important in giving the proper 
aroma to cream, and the butter made from it. Certain species of bac- 
teria render cream bitter. The old Clostridium butyricum was once sup- 
posed to be the cause of bitter taste in butter. It has been shown that 
this germ does not render butter bitter, but there are a number of quite dif- 
ierent germs which may cause such changes. Certain peculiar flavors are 
also due to the action of germs. 
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Red color in milk and cream is caused by Bacillus prodigiosus; blue milk 
by Bacillus cyanogenus; yellow milk is produced by Bacillus synxanthus 
-cultures of pathogenic germs like Bacillus pyocyaneus. Staphylococcus 
pyogenes var. aureus and 8. pyogenes var. citreus were shown, and it 
was stated that these may sometimes occur in milk and cause injuries. 



CORN SMUT. 



It is the generally accepted opinion among botanists that corn sin\it(Ustila- 
go zece-mays) enters the tissues of its host during the early stages of corn, 
shortly after germination. These opinions are based on the careful exper- 
iments conducted by Dr. Julius Kuehn. i a careful Grerman investigator. 
Last spring some experiments were started on the College Farm with the 
view of preventing this troublesome disease. It was expected, of course, 
that the results at the close of the season would show a decided advantage 
in the treated corn, but to my surprise the results were entirely negative. 

In the meantime a bulletin was received from Prof. Kellerman, 2 in which 
the results of his experiments with Corn Smut are given in detail. The ex- 
periments on the College Farm were somewhat more extended than those 
of Prof. Kellerman. It is not necessary to give details in this connection. 
The results of some of these experiments are as follows: 

A plat of ground was selected which for several years had beei^ in grass, 
so that the chances were against any great amount of smut in the soil. 
Although the weather was somewhat unfavorable a good share of the corn 
came up, though the stand was considerably injured by ground squirrels. 
First planting. May 7; second planting, Jutie 1. Sample a was treated with 
hot water: vessel one, 44-46^ centigrade; vessel two, 53-55° centigrade. 
Time was not kept though it was subjected to this heat for several minutes. 
The corn of second planting was kept in one vessel subjected to 50-56° 
centigrade. 

No. I— Treated, smutty; 1 ear; 3 staminate ears, 2 staminate 6 

Not treated, smutty; lear;Tstalks 8 

HOT WATER, 

No. II.— Treated, smutty ; 6 stalks 6 

Not treated, smutty; 1 leaf; 1 ear; 5 stalks 7 

No. Ill— This corn was planted on soil which had been planted to corn in 1890. 

Hot water treatment. Results of treated and check are as follows: 
Smutted, treated: 2 ears, 4 leaves, 2 staminate ears, 3 staminate. 31 stalks. . . 42 
Checks not treated: 3 ears, 3 leaves, 9 staminate ears, 2 staminate, 21 stalks. 38 
No. IV— Treated with ammonincal carbonate of copper. 

Treated: 2 ears, 2 leaves, 3 staminate ears, 1 staminate, 30 stalks 38 

Check: 10 ears, 1 leaf, 1 staminate, 20 stalks 32 

1. Bot. Zeitung, Vol. XXXII. p. 122. 

2. Bulletin No. 23, Kansas Agricultural Experiment Station, August, 1891, Manhat- 
tan. Kansas. 
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It is not necessary in this connection to detail more countings of treated 
and untreated plats. The results all show with unmistakable evidence thtt 
there were no benehcial results in treating com for Com Smut 

In No. L, smatted pUnU against 6 in check. 
In No. II.. 6 smatted plants against 7 in check. 
In No. ni., 42 smatted plants against 38 in check. 
In No. ly., 36 smatted plants against 32 in check. 

From these results it seems to me that something more must be learned 
about Com Smut before we shall be able to treat the disease. I should not, 
however, consider these experiments conclusive. 

These experiments should not be considered as showing conclusively that 
smut does not enter the delicate tissues of corn by way of the seed. Inci- 
dentally he referred to some experiments now carried on at the College 
Farm, in which annnoniacal carbonate of copper, Bordeaux mixture, and 
other substances were mixed with soil, in which, afterward, com was 
planted. Ammoniacal carbonate of copper in soil retards the germination 
of com. 

Dr. Erwin Smith has called my attention to the Brefeld's work, in which he 
shows that Com Smut will enter any merismatic tissue. 



SOME OF THE CAUSES AND RESULTS OF POLYGAMY AMONG 
THE PINNIPEDL^.l 



BY C. C. NUTTING. 



Several years ago the writer was much struck by the great sexual differ- 
ences met with among the Gallinae, and had noted the fact that there was a 
relation between sexual disparity in size and polygamy. 

During the last summer an opportunity was afforded to carefully observe 
one species of the Pinnipedia, and these observations led to a perusal of all 
the available literature for facts concerning the relation between sexual 
disparity and polygamy in this order. The results of this study had already 
been outlined for a paper to be read before the Iowa Academy of Sciences, 
when an article appeared in the November number of the Naturalist en- 
titled '^Probable Causes of Polygamy Among Birds," by Samuel N. Rhoads. 

The above facts are mentioned to show that the conclusions as to the 
cause of polygamy among birds on the one hand, and Pinnipedia on the 
other, were the result of independent investigations, and hence will serve 
to strengthen each other in some important particulars. 

Tme polygamy is something of a rarity among the Mammalia. It must 
not be confounded with mere promiscuous sexual intercourse, such as is 

1. Paper read before the Iowa Academy of Sciences, Jan. Ist, 1890. 



IOWA ACADEMY OF SCIENCES. 97 

often met with among the Herbivora. The term polygamy, in its strict 
sense, can properly apply only to those species in which a single male habit- 
ually copulates with several females, and jealously and persistently defends 
them from the approach of other males. 

The most typical examples of this state of affairs are met with among the 
Pinniped ia, and ultra polygamy is exemplified by the northern fur seal.* 
( Callorhinus ur sinus) . 

Two striking facts at once arrest the attention of even the most cursory 
observer of this species: 

1st, The astonishing extent to which polygamy is carried. Mr. Elliott 
thinks "that it will be nearly correct to assign to each male from twelve to 
fifteen females, occupying the stations nearest the water, and those back in 
the rear from five to nine. I have counted forty-five cows all under one 
bull." 2 

2nd, The no less astonishing disparity in size between the sexes. The 
average length of the male is 7i feet, while that of the female is 4 feet. The 
male weighs 450 lbs., while the female weighs only 85 lbs. It will thus be 
seen that the male weighs nearly six times as much as the female. 

Two questions arise in view of the above facts: 

1st, Is there any relation between polygamy and sexual disparity in size? 
2nd, If so. what is that relation? 

The Pinnipedia are fortunately sufficiently numerous in species and indi- 
viduals to furnish an ample field for the study of both of the above questions. 
They are all eminently gregarious in habit, a condition favorable to polyg- 
amy. The order furnishes examples of both monogamous and polygamous 
species, and almost every degree of sexual disparity in size to be found in 
the Mammalia. We can easily construct a series of species, ascending from 
those exhibiting the least sexual disparity to those exhibiting the greatest. 
We c.an then see what, if any, relation exists between sexual disparity and 
polygamy. W,e shall presently see that pugnacity on the part of the males 
plays a not unimportant role in our discussion, and for that reason the 
fighting proclivities of the males will also be noted. 

The following arrangement, then, illustrates what might be termed the 
ascending series of sexual disparity. The relation of the sexes (monogamy, 
promiscuity, or polygamy) and the relative pugnacity of the males in rela- 
tion to other males of the same species will also be noted in each case. 

Odobcenus rosmarus (Walrus), (a) Sexes nearly equal in size, the female 
not being notably smaller than the male, (b) Monogamous, according to 
the only information at the disposition of the writer. 3 (c) Disposition not 
at all quarrelsome, the animals of both sexes being singularly good-natured 
and peaceable, " huddling together like so many swine," although they will 
tight fiercely in defense of their young. 

Oystophoro cristata (Hooded Seal;, (a) Considerable sexual disparity. The 
male is 8 feet long, and the female 7 feet. Weight of male. 450. lbs.; female, 
200 lbs. (6) Probably monogamou:), although there is no direct evidence at 
hand. There is at least nothing to indicate that they are polygamous in the 

2. Quoted from " Monograph of North American Pinnipeds •• (Allen). Nearly all the 
material used in the above article has been taken from that work. 
3 Monograph of North American Pinnipeds, p. 107. 
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sense used in this paper, (c) The males fight fiercely for the possession of 
the females. 

Erignathus barbcUus (Bearded Seal), (a) Considerable sexual disparity. 
Length of male. 10 feet; length of females, 7 feet 4 inches. Weight of males, 
two and one-half times that of females. (6) Strictly polygamous, according 
'to the single authority found, (c) Males often have severe battles, the 
strongest males driving away the younger. 

Macrorhinus angusiirostris (Sea Elephant), (a) Great sexual disparity. 
The weight of the male is three and one-half times that of female. (6) Polyg. 
amous.^ Elliott says that they ''resemble the sea lion in their breeding 

Eumetopias stelleri (Steller's Sea Lion), (a) Great sexual disparity. Length 
of males, 12 feet; of females, 8i feet. Weight of male, three times that of 
female, ih) Strictly polygamous. This species maintains a regular harem, 
but "does not maintain any such regular system in preparing for and atten- 
tion to its harem as is illustrated on the breeding grounds of the fur seal '> 
(Elliott), (c) "The bulls fight savagely among themselves, and turn off 
from the breeding ground all the younger and weak males.*' 

CcUlorhinus ursinus (Northern Fur Seal), (a) Extreme sexual disparity. 
The males weigh three times as much as the females. (6) Ultra polygamous, 
the males maintaining a large harem, and guarding the females with the 
greatest vigilance and courage. In fact, this animal is the most polygamous 
of all the Mammalia, (c) Males tifi:ht with greatest desperation and persist- 
once for females. 5 

A consideration of the above series will disclose the fact that there is a 
close and constant relation between polygamy and disparity in size among 
the Pinnipedia. It also indicates that this relation is a direct one, the dis- 
parity increasing pari passu with the polygamy throughout the series. 
Another fact is rendered evident by this series, and that is that the com- 
bativeness of the males increases pari passu with sexual disparity and 
polygamy. 

These facts having been reasonably well established, it is possible to con- 
struct a hypothetical history of events which will illustrate the successive 
stages by which a species might pass from a simply gregarious habit, in 
which monogamy, or at least promiscuity, prevails, to the extreme of 
polygamy practiced by the northern fur seal. Such a transition may be con- 
ceived to take place by the following steps or gradations: 

1st. An eminently gregarious species would offer more favorable condi- 
tions for the introduction of polygamy than a nongregarious species. Our 
point of departure in this part of the discussion would then be a gregarious, 
monogamous species. If the principles deduced from an examination of 
the series presented in the first part of this paper be correct, this species 
should also be one in which there is little sexual disparity, and little or no 
fighting among the males for the posseession of the females. All of the 

4 *'The sea elephants appear to be exceptional among the Phrocldae In the great dis- 
parity of size between the sexes, In which, as well as in their breeding habits^ they closely 
resemble the Otarles." Monograph of North American Pinnipeds (Allen), p. 755. The 
Italics are mine. 

habitp." (c) The males ''fight desperately for the females." 

5 Elliott says he has seen one male fur seal fight fifty or sixty battles during a 
single season. 
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above conditions seem to be fulfilled in the case of the walrus (Odoboenus 
rosmarus). This species will then stand for our point of departure. 

2nd. The grejfarious habit of the walrus offers a constant opportunity 
for a departure from the path of monogamous rectitude. This fact is well 
illustrated in human affairs by the great amount of social immorality found 
among the crowded tenements of our large cities. Constant opportunity 
offers the most powerful temptation to gratify desire, and this is doubtless 
as true among Finnipedia as among men. The result of this is a departure 
from strict monogamy in the direction of promiscuity. 6 The harbor seal 
(Phoca vitulina) illustrates this stage in the process. So far as I can ascertain, 
this species is simply promiscuous in sexual affairs, but does not attain to 
polygamy in the sense used here. The sexual disparity is slight, the males 
being somewhat heavier, and but little, if any, longer than the females. 

3d. The departure from monogamy in the direction of promiscuity 
results in constant rivalry on the part of the males to possess the most 
attractive, or the greatest number, of the females. Rivalry begets warfare, 
the world over. This purely individual and personal rivalry among the 
male Finnipedia results in individual combats, in which courage, ferocity, 
and size are the controlling factors. We thus have instituted the most rigorous 
kind of sexual selection, by means of which the above desirable qualities are 
secured, propagated, and intensified on the part of the males. The females, 
on the contrary, seem to be practically passive. The writer has been unable 
to find any evidence that the female Finnipedia exercise any choice in the 
matter of accepting or rejecting individual successful males. The sexual 
selection thus instituted is true sexual selection as defined by Darwin as 
follows: "This [sexual selection] depends on the advantage which certain 
individuals have over other individuals of the same sex or species, in exclu- 
sive relation to reproduction.^' 7 It differs, however, from a vast majority 
of instances of sexual selection in apparent absence of choice on the part of 
the female. 

This stage in the development of polygamy is illustrated by the hooded 
seal ( Cystophora cristata), which appears to be promiscuous in sexual matters, 
and in which the males fight fiercely for the possession of the females. The 
divergence in sex has become considerable, as already indicated, the males 
being more than twice as heavy as the females. 

4th. The struggle for the possession of the females having become a fixed 
and intensified habit, and the sexual disparity continuing to grow more 
pronounced, the following results might be expected: 

(a) The larger and lustier males would have their desire greatly intensified 
and their sexual powers appreciably increased. 

(b) The smaller and weaker males would be crowded to the wall, and, in 
many instances, entirely deprived of all conjugal rights, which would be 
usurped by the larger and stronger animals. 

As a result of these conditions, certain males would obtain possession of 
several females, and deprive all other males of access to them. This would 
be polygamy in the sense used in th is paper. The whiskered seal (J^rignathus 

• This word, although questionable, Is the only one known to the writer by which 
the meaning, indisorimlnate Intercourse, can be tersely expressed. 
7 The Descent of Man, p. 248. The italics are mine. 
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barbatus), in which the male weighs two and one-half times as much as the 
female, and polygamy prevails, would illustrate this stage in the process. 

5th. Polygamy having become a fixed habit, all the conditions would tend 
to accelerate the divergence in size between the sexes. The selection by 
which the bulkiest and most pugnacious males would succeed in obtainiDf]^ 
the females would be as rigorous as could well be conceived, and would 
result in very great sexual disparity. The males would become remarkably 
fierce and aggressive. The females, on the contrary, would become less 
and less disposed to offer any resistance to the males, and hence a remark- 
able difference in temperament would eventually separate the sexes. The 
males would be intensely pugnacious, jealous, and aggressive, while the 
females would be gentle, indifferent, and passive. 8 

Polygamy having become established, the causes or conditions which aided 
in its establishment would tend to its intensification to such an extent that 
some males would have scores of females in their harems, while others, 
indeed the majority, would be entirely deprived of marital rights. Such, in 
brief, is the state of affairs among the sea lions, of which the fur seal {Cal- 
lorhinus ursinus) is the best example. * 

The above hypothetical history of events will serve to convey the writer's 
opinion as to what may have been the stages by which polygamy has arisen 
and become intensified among Pinnipedia. For the sake of the nonscientific 
reader, it may be well to say that there is ho intention to convey the idea 
that the fur seal was first a walrus, then a seal, and finally evolved into a 
sea lion or fur seal. 

Two other points deserve mention in connection with this highly interest- 
ing animal. 

The question naturally arises, why do not the females increase in size by 
inheriting the increased bulk of the male? There are few more interesting 
and perplexing laws than those of inheritance, and among these one of the 
most elusive is the inheritance of certain characteristics by one sex alone. 
Darwin attempts to explain these facts by the hypothesis of pangenesis, —a 
theory which seems to have few, if any, supporters at present. Whatever 
may be the cause of the transmission of certain characters to one sex only, 
there are two facts that may help us to understand the disparity between 
the sexes of the fur seals: 

1st. The great size of the male is purely a secondary sexual character, and 
as such would not be expected to be inherited by the female, whatever may 
be the reason or cause ultimately found to explain the fact. 

2d. Small size is of direct advantage to the female in this case, and hence 
a natural selection* would tend to intensify this feature, or what is prac- 

8 Curiously enough, Darwin quotes Captain Bryant to the effect that the females of 
the fur seal "appear desirous of returning to some particular male" (Descent of Man, 
p. 257). A careful perusal of the detailed accounts of the habits of this anim&l collated 
by Allen, in his Monograph of North American Pinnipeds, fails to discover any exer- 
cise of choice whatever on the part of the female. It may further he said that even if 
she had a choice there would he no chance to exercise it, as she is immediately pounced 
upon hy the nearest male upon landing, and usually handed about by the scruff of 
the neck by several males before finding her ultimate resting place. 

'The selection here spoken of can hardly be termed a aexucU. selection, as the advan- 
tage accrues directly to the mother, and does not have the direct and exclusive bear- 
ing upon the reproductive act which is the essence of sexual selection. It is, of course, 
true that one sex alone is affected; but this fact alone is not sufficient to stamp it as 
sexual selection as set forth by Darwin. 
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tically the same thin^, to keep the^ females from sharing ia the increased 
size of the males. ' ' ,•' 

The advantage referred to aride§«ffom the manner in which the females 
are handled by the males upon the latfc^thgwof the former, which is described 
as follows by Elliott: ' f*'//*- 

"The little cows have a rough-and-tumi)le,*^e of it when they begin to 
arrive; for no sooner is the pretty animal fairly jii^|ablished on the station of 
bull number one, when bull number two, seeln^-b&U number one off his 
guard, reaches out with his long, strong neck and* picas' the unhappy but 
passive creature up by the scruff of hers, just as a cat' dof i% a kitten, and 
deposits her on his seraglio ground; then bulls number^ thro^- four, etc., in 
the vicinity, seeing this high-handed operation, all assail crU|.^iuiother, and 
especially bull number two, and have a tremendous light, perhaps* {or^half a 
minute or so, and during this commotion the cow generally is thoy^ or 
moves farther back from the wat^r, two or three stations more^ Avhere, 
when all gets quiet, she usually remains in peace." 

Allen also quotes Captain Bryant as follows: "Frequently a struggle 
ensues between the two males for the possession of the same female, and, 
both seizing her at once, pull her in two or terribly lacerate her with their 
teeth." 

It is evident that the more easily and quickly the females can be moved 
the better for them, as they are thus more likely to avoid being lacerated by 
the males, either in being stolen from one by another, or in being fought 
over as described in the last quotation. If this is true, the lighter females 
would be less likely to be injured by the savage males, and hence the heavier 
ones would be weeded out by a natural selection, which by its constant 
action would go far toward accounting for the great sexual disparity exhib- 
ited by these animals. 

The remaining fact demanding explanation is the wonderful ability of the 
male sea lions to endure long-protracted fasts. On this point Mr. Elliott 
says that they ** abstain entirely from food of any kind or water for three 
months at least, and a few of them stay four months before going into the 
water for the first time since hauling up in May." 

"This alone is remarkable enough, but it is simply wonderful when we 
associate the condition with the increasing activity, restlessness, and duty 
devolving upon the bulls as heads and fathers of large families. They do 
not stagnate, like bears in caves." 

It seems highly probable that this astonishing ability to endure protracted 
fasts is one of the results of the ultra polygamy practiced by these animals. 
A marked intensification of desire seems to be one of the immediate con- 
committants of polygamy among animals. A writer in a recent number of 
the ^Naturalist, says, in speaking of monogamous birds adopting a polyga- 
mous habit: " We may infer, therefore, that sexual power and high sexual 
characters go hand in hand, and that in proportion to the advance toward 
organic perfection virility increases." 

The virility of the sea lion is probably more excessively developed than 
that of any other mammal. The sexual organization is of the most highly 

* American Naturalist, November, 1890, p. 1030. 
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specialized type and differs in some imporiant particulars (e. g., external 
scrotum) from most other pinnipeds. t .% "• •* 

This excessive virility might lead to^ljie'luibit of abstaining from food in 
order to secure and then guard the leftiaFes. This abstinence in its incip- 
ieney would not be of very great- ^cctation, but the period might be length- 
ened by almost imperciptabl.fincfements throughout hundreds of genera- 
tions until the surprising%it90rlts noted above would be reached. The 
animals live on their owfr.bfpbber during their long fast, and it is reasonable 
to suppose that tjie mabs progenitors of the sea lions which were the 
strongest and lu^tie*8t and possessed the most blubber, would be able to 
out stay their.*fijrala,' and hence obtain possession of a greater number of 
females aniV'he^t a greater number of offspring than those having less 
strength *^and: blubber. Thus a process of selection would be instituted 
wher^()f &nitnals would eventually be produced possessed of sufficient blub- 
ber and endurance to survive the effects. of even such phenomenal fasts as 
are endured by the fur seal of the present day. 

In the preceding pages the writer has endeavored to account for the fol- 
lowing pecularities met with among the pinnipeds: 

1. The relation between gpreat sexual disparity in size and polygamy. 

2. The manner in which polygamy may have orginated. 

3. The origin and effect of excessive pugnacity. 

4. The origin and advantage of great sexual disparity. 

5. The origin and advantage of the ability to endure long protracted 
fasts. 

The sexual disparity, excessive pugnacity and ability to endure protracted 
faSwS, are all intimately related to polygamy either as cause or ^ect. 

Up to a certain point pugnacity and disparity seem to have acted as 
causes of polygamy. Beyond that point they seem to be effects of polygamy, 
or at least, are accelerated or intensified by it. The ability to endure long 
fasts would seem to be purely an effect of polygamy. 



SYSTEMATIC ZOOLOGY IN COLLEGES. 



BY C. C. NUTTING. 



A few months ago one of the curators of the Smithsonian Institution took 
occasion, in private conversation, to complain of the fact that our universi- 
ties and colleges did not turn out men capable of taking hold of a collection of 
zoological specimens and working it up systematically. He said: ** Wecan 
find plenty of students from Johns Hopkins, Harvard, the University of Penn- 

t For further interesting particulars, see Monograph of North American Pinnipeds, 
pp. 382-405 
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sylvania, etc., who can do good work if they are put to investigating the embry- 
ology of a single species, or writing a thesis on the histology of certain 
organs. But we have great difficulty in finding men who are able to take 
hold of a collection brought in by some dredging expedition, for instance, 
and identifying and describing the specimens in a satifactory manner.'* 

Dr. David Starr Jordan, now of Leland Stanford, Jr., University, pro- 
tested earnestly, in a public address against what he termed the ** German 
craze for morphology," which occupied the attention of biologists almost to 
the exclusion of much important systematic work which was being neg- 
lected. 

Theodore Eimer, in his "Organic Evolution," says: "The tendency of 
the * Scientific Zoology ' of to-day is to neglect the study of entire animals. 
Anything that is not teezed with the needle, or cut with the microtome or 
examined with the microscope, is scarcely noticed at the present day, except 
by those who are exclusively systematists — even in questions connected with- 
the evolution theory. For, strange to say, even the doctrine of evolution is 
left entirely, in Germany, to the decision of anatomy and embryology; that 
is, of the microscope, or else is given up to mere speculation, although Dar- 
win himself used neither the former nor the latter, but external form, the 
life and the distribution of plants and animals, for his theory.*' 

Far be it from me to belittle in the slightest degree the work of the mor- 
phologist. Upon the result of his labors must be reared the whole struc- 
ture of the systematic zoologist. His work is not only important, but it is 
vital to any correct solving of the maze of questions which the systematist 
attempts to unravel. Upon the faithful and minute researches of the anato- 
mist, the histologist, and above all, the embryologist, the success or failure 
of Ihe systematist depends. As the foundation is to the building, so is mor- 
phology to Systematic Zoology. 

But after fully and candidly admitting our great obligation to those who 
work with the dissecting needle, the microtome and the microscope, is there 
not still some justification for the complaints of such men as Rathburn, 
Jordan, Eimer and Cope? Is it not true that our largest and best institu- 
tions allow the ** German craze for morphology" to monopolize the ground 
to the detriment of systematic work? Is there not a tendency to convey the 
impression to the student that there 'is little to be gained by "studying the 
entire animal," and that the specimen must be cut up before any observa- 
tions of value can be made? 

For niy part, I think the men whom I have quoted have pointed out a real 
danger, which should be forced upon the attention of biologists, especially 
those engaged in educational work. 

This state of affairs has come about in a perfectly natural way. The inven- 
tion of the microscope and the perfection of methods in histological and 
embryological investigations, have literally opened a new world to the sci- 
entist, and the usual result of opening a new territory has ensued — a 
universal rush to occupy every available spot in the land of promise and the 
abandoning of equally valuable and important fields already under cultiva- 
tion. But now that the rush is over, and the new territory fairly well occu- 
pied by eager and zealous workers, it may not be amiss to ask ourselves 
whether the old farms " back east " are not worth our attention, especially 
as we can now undertake the work enormously enriched by the wealth of 
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fact? which come in exhaustless profusion from the workers in the new ter- 
ritory. 

One of the main reasons why systematic work lias failed to command the 
attention that it deserves on the part of the college students is a wide-spread 
misapprehension as to its real nature and scope. A majority of students 
are wont to regard systematic zoology as particully to be shunned on account 
of what they consider its most essential character— an endless succession of 
fearful names— a veritable nightmare of polysyllabic horrors, the dead lang- 
uages resurrected for the special discomfort of the unfortunate students, 
And when we consider the mutilations to which these same dead languages 
are often subjected before being introduced to the student, the wonder is that 
any youngster survives the first shock! 

I speak feelingly because I speak from a sad experience. Never will I 
forget the abject despair with which I contemplated the long pages of class- 
ideation, sub-kingdoms, classes, orders, families, genera and species in the 
back of Tenny's Manual, all of which I was expected to learn by heart and 
write on the blackboard under the pathetic delusion that 1 was learning 
"Zoology.*' 

Not a single animal, alive or dead, was presented for inspection during a 
term's work in zoology (save the mark!) and if some of us, impelled by an 
unsatiable desire to learn, went to the woods and secured a few living facts, 
they were rigorously excluded if not expressly substantiated by the inspired 
Tenny. And this was in a so-called "university." 

The professor of science had a microscope and one slide showing scales on 
a butterfly's wina:, and for any student to have asked for permission to 
actually use that sacred instrument would have been as appalling as Oliver 
Twists' request for "more! " 

This, although an extreme case, is not by any means an unique one, and 
many students still regard the endless and, to them, meaningless, classifica- 
tion as the sum and substance of systematic zoology. 

Huxley hits the nail squarely on the head as usual when he says: "The 
idea that the ability to repeat any number of so-called ^ 'natural classifica- 
tions," has any thing to do with real knowledge, is injurious alike to students 
and their examiners." 

At the present time, fortunately, but little remains of what Lankester 
characterizes as "that state of mind which led to the regarding of the classes 
and orders recognized by authoritative zoologists as sacred institutions, 
which were beyond the criticism of ordinary men," and he goes on to say: 
"There was a theological dogmatism about the whole matter. To deny the 
Linnean, or later, the Cuvierian classes, was. very much like denying the 
Mosaic Cosmogony." 

The student should be given to understand that these formidable classifi- 
cations are but the skeleton which his studies and investigations should 
clothe with living facts, so that finally the dry bones will be almost forgot- 
ten as he contemplates the beauty and the symmetry of the well-rounded, 
vital structure. He should be taught that classifications, so far from being 
inspired or sacred or permanent, are but temporary expedients to express 
the individual opinions of their originators, which opinions change with 
every review of the group classified. 

The main question which I wish to present for your consideration is this: 
Is the study of systematic zoology especially adapted to the conditions of the 
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college course ? Has it any claim to rank along with structural zoology as 
h. means whereby the best educational results may be attained? 

The answer to these questions depends very largely, it seems to me, upon 
the college or university under consideration. In those institutions where 
well equipped biological laboratories are at the disposal of students, and 
the endowment is such as to make successful investigations in morphology 
possible, the study of comparative anatomy, histology and embryology offers 
unsurpassed attractions to the student and insures earnest and faithful work 
of the very highest educational value, unless the instructor is painfully lack* 
Ing in the abilit3' to use the means at his command. 

In institutions possessing both laboratories and museums, both structural 
and systematic work can be undertaken. In this case, if it is considered 
best to divide the zoology between two chairs, two courses may be pursued. 

1st. The systematic zoology may be regarded as supplementary to the 
structural, which excludes all students from systematic work who are unable 
or unwilling to devote two years to zoology. 

2d. The structural and systematic work may be offered as two indepen- 
dent and co-ordinate courses, in which case each professor should be free 
to give so much instruction in the department of the other as may be 
required for a satisfactory understanding of the work in hand. 

But there is a large class of colleges scattered over our State, where well 
equipped laboratories can not for the present at least, be afforded, and 
where the duties devolving upon the **Frofessor of Natural Sciences" are 
too manifold to admit of his taking the time necessary for good laboratory 
work even if the equipment were provided. In these colleges, it seems to 
me, systematic zoology offers some superior advantages if wisely taught. 

One cogent argument in its favor is that it need not demand any great 
amount of equipment to commence with. The compound microscopes and 
their adjuncts, which usually require the bulk of the outlay in laboratory 
equipment, can be dispensed with. Dissecting microscopes, or even good 
coddington lenses" with a few inexpensive accessions will suffice for the work. 
Considerable field work is indispensable on the part of both instructor and 
students. But field work is the very best way to learn zoology and is withal 
the most attractive and physically beneficial. 

Text books can and should be eschewed as text books, and their place 
taken by some reliable manual, as Jordan's. 

The time for going over the whole animal kingdom in a single term has 
long since passed. It can never result in anything but **going over it" in a 
very literal sense, without going into it at any point. Almost every teacher 
Who can be said, in any true sense, to be prepared to teach zoology has 
made a more or less special study of some definite group of animals. That 
means that he knows a great deal more about some particular kinds of 
animals than of any others. Now, it is manifestly his wisest course to dwell 
most upon that which he knows the most about. 

Let us suppose, for instance, that the * 'Professor of Natural Science*' is 
an amatuer ornithologist. Birds, then, are obviously the animals which he 
should teach about. He, in all probability, has several of the standard 
works on ornithology such as Coues' "Key," Ridg way's * 'Manual, "and perhaps 
Baird, Brewer and Ridgway's * 'History of N . A. Birds." It is likely, too, that 
he has a more or less extensive cabinet of bird skins. If not he can put his 
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class to work collecting. Any boy that is old enough to go to college is old 
enough to handle a gun, and there are natural collectors in almost any class. 
It may be a survival from savage life, but a boy who does not like to bunt 
is a rare and abnormal specimen. The boys will provide specimens, or 
some resident farmer's lad will gladly scour the woods and secure birds at a- 
few cents each. After the instructor has given a few preliminary lectures 
on the general character of animals, Vertebrata, Aves, the external parts of 
birds, he is ready to instruct them on field work, and spend a half Saturday 
with the class in the woods, each person armed with his field note book and 
two or three armed with shot guns. Jordan's **Manual" can be used in identi- 
fication of specimens. But there is a distinct danger in the use of manuals, 
or rather in a sort of slavish adherence to them. The manual is intended 
simply as a means of identification usually by purely superficial characters, 
and its unrestricted use is apt to give undue prominence to these characters 
in the mind of the student, while other facts of fundamental significance are 
allowed to pass unnoticed. The manual should be supplemented by some 
more extensive work of reference such as Baird, Brewer and Ridgway's. 

Give a specimen to each student, if there are enough to go around, or let 
several work together on one specimen. It is by no means enough for the 
student to simply identify the specimen, for he should learn all he can about 
the habits, distribution, etc., of the species represented, and report all these 
facts to the class for general discussion and comment by the instructor. 
Certain specimens will furnish texts for special lectures on such subjects of 
general interest as protective coloration, migration, secondary sexual char- 
acters, rudimentary orga^s, adaptive structures, mimicry, nesting habits,, 
etc. Such talks will seldom fail to secure the attention of the class when 
brought in in reference to some specimen recently secured and studied. 
The instructor will often make the unexpected discovery that whole animals 
and live animals are often fully as interesting to bright boys and girls as 
animals which have been teezed with the needles or cut up with the micro- 
tome. 

Two lectures a week, upon which full notes are taken and copied in per- 
manent form, two hours devoted to field work, two to preparation of speci- 
mens, and two to identification and study, will fill up the time in a manner 
which will give variety to the work, exercise to the body, induce habits of 
observation and discrimination, and bring the student into direct contact 
with Nature. What more can we expect to accomplish in the time usually 
allotted to zoology in our smaller colleges? The best ornithologists that we 
have became so by this very method of field work, combined with the con- 
sequent identification and study of specimens and recording of observa- 
tions. 

Year after y<^ar the cabinet will become more and more complete, and the 
gaps in the series less and less conspicuous, until the local fauna will be well 
worked up for publication, when both class and instructor will feel that they 
have actually contributed something to the sum of human knowledge. The 
true spirit of the naturalist which has lain dormant in many a boy and girl, 
will be awakened to life and healthful activity; thanks to the teacher who 
wisely introduces them to Nature at first hand, without the dreary inter- 
vention of the text book and the disheartening task of learning pollysylla- 
bic "classifications which have nothing to do with real knowledge." 
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Of course, the above is offered simply as a sample of a method of teaching- 
systematic zoology. If the professor is an entomologist, let him make insects 
the subject of the term*s work; if a conchologist. moUusks will yield the 
best results. If he has never become especially interested in any group of 
animals he should seriously consider the question as to whether or not he 
has missed his vocation. 



OVIPOSITION OF ANOMALON SP. 



BY C. P. GILLETTE. 



While passing an apple tree August 18, on which were a brood of Datana 
ministra larvae about one-third grown, my attention was attracted by the 
presence of a large Hjmenopterous parasite busily ovipositing in their soft 
bodies and apparently much to their discomfort. The parasite was a large 
black Anomalon sp. not in my collection, unless, possibly, it is a variety of 
A. paUUarse Cress. It differs from Cresson's description by having its 
middle and hind pairs of legs entirely black and its face and antennae entirely 
yellow. 

This parasite was so intent upon her work that she did not leave when I 
pulled the limb down close to my face so that I could distinctly watch opera- 
tions. The entire brood of larvae were apparently alarmed and were strik- 
ing their heads violently from side to side to frighten away their enemy 
The parasite stood upon a leaf in easy reach of a number of her victims^ 
watching their movements and as soon as one became quiet enough she 
would quickly thrust it with her sharp ovipositor. The manner in which 
this was done was what especially interested me. I had supposed that these 
parasites would stand upon or above their victims and thrust down upon 
them, but such was not her manner. I was reminded of one who fences and 
with a quick thrust straight in front pierces his combatant. This insect 
stood upon her two back pairs of legs the front pair not being put to any 
use. The long abdomen was bent under the thorax and between the legs 
and the thrusts were made straight in front of the face. As the abdomen 
was brought forward the short ovipositor pointed straight in front like an 
index finger. 

The larvae when pierced did not drop to the ground but threw their heads 
higher in the air and ejected a dark colored liquid. So far as I saw, but one 
Qgg was deposited in each larva. 
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A NEW CECIDOMID INFESTING BOX-ELDER (Negundo aceroides.] 



BY C. P. GILLETTE. 



Cecidomyia negundinis, n. sp. 

Oalls.— The galls are produced from terminal buds on all parts of the tree, 
and each is made up of a number of transformed leaves and petioles, 
arranged in pairs opposite each other, in which the two leaves ate opposite. 
They are sub-globular in outline and vary from less than one-half of an inch 
to nearly an inch in diameter. The outer basal portion of the gall is formed 
by an enormous enlargement of the bases of the petioles of two leaves which 
unite and form a receptacle like the cup of an acorn, holding the inner por- 
tions of the gall. In the central part of the gall the leaf blades may be 
entirely involved or their tips may be expanded. 

Oall Flies. — ^Females, dry specimens. J^yes large, coal black and coarsely 
granulated. Antennce^ one half the length of the insedt, 13 jointed, first joint 
globular, remaining joints cylindrical; second and third joints contracted 
in the middle; pedicels of joints, short, about one-fourth the length of the 
joints; all of the joints moderately set with hairs, the longest of which 
nearly equal the joints in length. Thorax, very dark brown, opaque, and 
naked, except two rows of long gray hairs in longitudinal grooves, running 
from collar to scutellum, and similar hairs at the sides of the thorax; scutel- 
lum of the same color as the meso- thorax, and with a few long gray hairs. 
Beneath the wings it is yellowish. Dorsum, dark brown; sides of abdomen 
and venter, light yellow; abdomen sparsely set with gray hairs above and 
below. Ovipositor, yellowish brown, and in specimens taken while oviposi^ 
ing, it is exserted one and one-half times, the length of the insect. Legs, 
rather pale; tibiae and tarsi infuscate, rather densely set with silvery hairs. 
Wings, beautifully irridescent, and rather sparsely set with long gray pubes- 
cence, fringed all the way around; costal and first longitudinal nervures, 
rather heavy, and united at the apex of the wing as one continuous vein; 
the little cross vein between the first and second transverse nervures and the 
outer or upper branch of the fork in the third transverse nervure are almost 
obsolete and scarcely visible, except in favorable light. Length of dry speci- 
mens, one and one-half mm.; length of fresh specimens, two mm. 

The eggs are of a bright orange color, four mm. in length, and much 
elongated; some are straight, others are variously bent, and all are pointed 
at one end, and usually with a short pedicel attached. 
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This insect Js decidedly an injurious species. Trees upon the college 
campus that were worst attacked by this fly the past summer, have had not 
more than one-half their normal amount of foliage. 

On the 18th of April, last, the writer noticed the flies abundant among the 
branches of- the trees, and the process of egg-laying was carefully watched 
with a hand lens. The females were so intent upon their duties for the 
propagation of the species that they were not easily disturbed. They do not 
pierce the bud scales, but work their long, slender ovipositors far down 
between the scales, and there deposit a large nest of eggs, sometimes forty 
or more in a place. By separating the scales these clusters of eggs can be 
plainly seen with the naked eye. The irritation set up by these eggs and the 
maggots that hatch from them, aided, perhaps, by a poisonous secretion 
from the mother insect, causes the abnormal development of the part. The 
galls and the twigs supporting them all die a few weeks later, when the 
maggots drop to the ground. These dead galls turn black, and remain upon 
the trees, giving them an unsightly appearance. 



EGG-LAYING OF THE APPLE CURCULIO— (Anthonomus quadrigib- 

BUS SAY). 



BY C. P. GILLETTE. 



I am not aware that anyone has published actual observations on the 
method of oviposition by this insect. On the 13th of June, 1889, I was for- 
tunate enough to see a female perform the entire operation which was as 
follows: First a cavity was eaten in the apple as deep as the beak 
was long, the bottom being much enlarged and sub-triangular in outline. 
The walls of the cavity converged to the opening which was only large 
enough to admit the slender beak. When first noticed the beetle had but 
just begun her work and it was thirty minutes before she had the egg cavity 
completed. The beetle, almost immediately after withdrawing her beak 
turned about and applied the tip of her abdomen to the small opening. 
After remaining in this position for about five minutes she walked away 
without turning about to inspect the work she had so neatly done. I at 
once plucked the apple and examined closely the identical spot where the 
beetle had been at work and was surprised to find that there was no punc- 
ture to be seen, but a minute brown speck instead which would not arouse 
a suspicion of what had been done. The beetle had smoothly plugged the 
little opening wi^^h what appeared to be a bit of pomace, probably excrement, 
and she had done the job so nicely that no one would suspect that the little 
speck marked the place of oviposition unless he had seen such marks before 
and had learned what they signify. With a sharp knife a section was made 
through the egg-chamber, with the egg at the bottom. 
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Although at first it is almost impossible to distinguish stpng fruit from 
•external appearances, it becomes very easy after a few days when the apples 
become gnarly and ill-shapen. 



THE GALLPRODUCING (;YNIPID^ OF IOWA. 



BY C. p. GILLETTE. 



The Cynipidae form one of the most interesting, but one of the least 
studied families of the Hymenoptera. It is the object of this paper to 
encourage the collection and study of the gall-producing Cynipidae of the 
State. The species here mentioned have, with one exception (Rhodites mul- 
tispinosa), been taken by the writer in the past two years in the vicinity of 
Ames, Iowa. There can be no doubt but what two or three times as many 
■species occur in the State. 

The writer will be glad to receive for study or determination any species 
that may be sent to him. 

I give with each species mentioned a reference to the original description, 
A brief description of the gall and the localities from which the species has 
been taken, so far as known to me. 

LIST OF SPECIES. 

Rhodites muUispinosi Gill. Bull. 7, la. Exp. St., p. 284. Entomologies 
Americana, v. VI., p. 25. 

The galls are abrupt tumor-like excresences from three-fourths of an inch 
to over an inch in diameter and densely covered with sharp spines, growing 
on new shoots of a species of wild rose. Flies issue early in May. Iowa, 
Minnesota. 

Amphibolips coccinea O. S., Proc. Ent. Soc. Pha., v. 1, p. 248. 

This species produces one of the largest *' oak- apple *' galls that we have. 
Large galls measure one and three-fourths inches in their greatest diameter, 
and about a fourth of an inch less in their smallest diameter. Externally 
there is a thin, smooth, brittle shell; at the center there is an egg-shaped 
central cell, surrounded by a loose spongy mass, which is easily separated 
from it; occurring on the leaves of Q. coccinea. Flies emerge about the 20th 
of June. Michigan, Iowa, D. C. 

Amphibolips cookii Gill. Rep. Mich. B*rd of Agr., 1887, p. 475. Psyche, 
Vol. V, p. 220. 

The galls are globular and jijicy when green, much resembling the galls of 
A. inanis O. S., and measure from three-eighths to five-eighths of an inch in 
diamete. The galls are composed of a rather thin outer shell, and central 
-cell held in place by stout radiating fibers. The galls are always found 
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attached singly to buds of Quercus rubra; they fall to the ground in Sep- 
tember and October, The flies emerge the following summer, la., Mich. 

AmphiboUps inanis O. S. Proc. Ent. Soc. of Pha., V. I, p. 242. 

Globular thin-shelled gall from three-fourths of an inch to an inch in diame- 
ter with small central cell held in place by delicate radiating fibers. Occuring 
on leaves of Quercus rubra and Q. coccinea (?) in June. A common species 
«ast and west and one of the so-called oak-apples. 

AmphiboUps sculpta Bass. Proc. Ent. Soc. Pha., V. II, p. 324. 

Produces a globular translucent gall from three to six eights of an inch in 
diameter, much resembling a large green grape but usually rosy in color. 
The galls are attached to the underside of the leaves of Quercus rubra and 
Q. coccinea (J). Flies appear about July 4. Connecticut, Michigan Iowa. 
Rather rare in Iowa. 

Andricus (Sub-gen, CalUrhytis) clavula Bass. Proc. Ent. Soc. Pha., V. 
IV, p. 351. 

The galls are club-shaped enlargements of the ends of the twigs 
of Quercus alba. Flies emerge in July. Common east and west. 

A. iCallirhyUs) cornigera O. S. Proc. Ent. Soc. Pha., v. IV, p. 353. 

Galls corresponding well with those of this species have been taken by the 
writer in Michigan and Iowa from twigs of Quercus rubra, but no flies have 
been reared from them and they may prove to belong to a different species. 
The gall usually occurs on Q. palustris. It is an abrupt woody enlargement 
surrounding small limbs and is usually from one to one and a half inches in 
<liameter. From the outer rim of the gall are pushed out numerous seed- 
like bodies each containing the larva of a gall-fly. Virginia, Michigan, Iowa. 

A, (CalUrhytis) operatdr, O. S. Proc. Ent. Soc. Pha., V. I, p. 257. Galls 
undoubtedly of this species, but from which the flies had emerged, have 
been taken by the writer in Michigan and Iowa from twigfe of Q. coccinea. 
"The galls are an inch or more in diameter and appear as a mass of brown 
wool. If the woolly growth is picked in pieces it will be found to have 
many seed-like bodies attached to the twig. The flies emerge in July. 
D. C, Iowa, Michigan. The gall occurs in the eastern states on Q. nigra. 

A. (GallirhyUs) punctatus, Bass. Proc. Ent. Soc. Pha., V. II, p. 524. 

The gall is a smooth, hard, woody swelling entirely surrounding a limb 
of Q. rubra. The galls vary from one to four inches in length and from one 
to two or more inches in diameter. The flies emerge in May. Connecticut, 
Michigan, Iowa, Delaware. 

A. CalUrhytis scitulus, Bass. Proc. Ent. Soc. Pha., V. Ill, p. 683. 

The gall is a woody enlargement of the tips of the twigs of Q. rubra and 
<?. tinctoria^ sometimes causing the death of the affected part: The flies 
emerge about July 1. Connecticut, Michigan, [owa. 

A. [CalUrhytis] seminator, Harr. Treat, on Ins., 2d Ed., p. 432. 

The gall of this species is a brown woolly mass from one to two inches in 
•diameter and enclosing a large number of seed^like bodies each one of 
which contains an insect. Always occuring on the twigs of Q. alba. Iowa. 
Michigan, Flordia, Eastern U. S. 

A. (CalUrhytis) tumifica, O. S. Proc. Ent. Soc. Pha., V. IV, p. 356. 

The gall is a hard swelling along the midrib, generally near the petiole of 
a leaf of Q. tinctoria and Q. rubra. Each gall contains several flies which 
-emerge about June 20. New York, Iowa. 
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Andricusjlocei, Walsh. Proc. Ent Soc. Pha., V. 11. p. 482. 

Galls appear as little buncbes of brown wool attached to the uaderside of 
the leaves of Q. alba and Q. macrocarpa. Under the woolly growth, attached 
to the midrib, are several small seed-like bodies about one-half as large as a 
kernel of wheat. The galls remain attached to the leaf over winter and the 
flies emerge in the spring. Illinois, Michigan, Iowa. 

Andricus peiiolicola Bass. Proc. Ent. Soc. Pha., v. n, p. 325. 

The galls are hard, semi-globular swellings on the petioles of the leaves of 
Q. monlana^ Q. macrocarpa, Q. alba, Q, bicolor and Q: prinus (?). They 
vary in size from three-eighths to five-eighths of an inch in diameter. Flies 
emerge about June 20. Iowa, Michigan, Connecticut. 

Andricus piger Bass. Can. Ent., v. XIII, p. 105. 

The galls much resemble those of Andricus iumifiifa. They are irregular 
swellings along the midrib on the under side of a leaf of Q, coccinea (rubra). 
Galls collected in the fall of 1888 did not give the flies until the spring of 
1889. Mr. Bassett in his description of this species says he obtained the flies 
in the fall. Connecticut, Iowa. 

Andricus singularis Bass. Proc. Ent. Soc. Pha., v. II, p. 326. 

Produces globular, thin-shelled galls with the central larval cell held in 
place by radiating fibers. The galls grow through the blades of the leaves of 
Q. rubra, projecting more from l^low than above. Flies emerge about the 
10th of July. Connecticut, Michigan, Iowa. 

Andricus utriculus Bass. Can. Ent.. v. XIII, p. 78. 

Producing small globular galls about one-eighth of an inch in diameter, on 
the leaves of Q. alba. Very often the galls entirely prevent the develop- 
ment of the leaf blade. The gall is without a larval cell. Flies emerge 
about June 10. Connecticut, Iowa. 

Cynips dimorphus Ash. MS. 

Producing red globular galls about one-eighth of an inch in diameter when 
full grown and occurring in clusters of fropa twenty to fifty, along the mid- 
rib and usually on the under side of the leaves. I have taken this gall in 
Michigan on Q. macrocarpa, Q. bicolor and Q. prinus, and it is very common 
in Iowa on the leaves of Q, macrocarpa. The galls fall from the leaves in 
September and October, and the flies do not emerge until the following sum- 
mer. iJlorida, Michigan, Iowa. 

Cynips strobilana O. S. Proc. Ent. Soc. Pha., v. I, p. 254 (gall), III, p. 
690 (fly). 

Producing clusters of galls from one to two inches in diameter, and made 
up of a large number of wedge-shaped pieces, attached to the tip of a twig 
of Q. macrocarpa or Q. bicolor. The galls remain attached to the twigs over 
winter, and the flies emerge the following summer. District of Columbia, 
Michigan, Iowa. 

Acraspis erinacei Walsh. Proc. Ent. Soc. Pha., v. II, p. 483. 

The galls are hard, globular or oblong excrescences, the size of a large pea 
or bean, attached to the midrib or one of the main veins of the leaves of Q- 
alba. The surface of the gall is densely covered with little seed-likie points, 
most of which terminate in a vegetable hair. The galls are of a light yel- 
low or straw color, often tinged with red. The insects issue in October, and 
are wingless. 
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Aeraspis villosus Gill. Rep. Mich. B*rd Agr., 1887, p. 474. Psyche, v. V, 
p. 218. 

Grails much resembling those of the preceding species, of a light yellow 
color, with longer and more dense growth of hairs, always globular and 
single-celled, attached to the under side of the leaves of Q. maerocarpa. 
Flies emerge in October. Michigan, Iowa. 

Acraspis ntflrer Gill. Bull. 7, la. Exp. Sta.. p. 882; Ent. Amer., v. VI, p. 23. 

The galls are perfectly globular in form, from one-fourth to three-eighths 
of an inch in diameter, and are coyered with a short, dense pubescence, 
which gives them the appearance of felt on their outer surface. Attached 
to the under side of the leaves of Q, alba and Q. rruMrocarpa. The galls 
mostly fall before the leaves, and the flies emerge the following summer. 
Michigan, Iowa. 

Acraspis macrocarpce, Bass. Trans. Am. Ent. Soc, v. XVII, p. 84. 

The galls are hard, egg-shaped excrescences from two to three-eights of 
an inch in length, occurring usually on the under side of the leaves of Q, 
maerocarpa and always attached to a vein. The black, wingless gall-flies 
emerge in October. New York, Ohio, Michigan, Iowa. 

Biorhizajorticomis Walsh. Proc. Ent. Soc. Pha., v. II, p. 490. 

A large number of the galls are usually crowded together about a young, 
thrifty shoot of Q. alba. They remind one of a large number of puff-balls 
closely crowded' together, or of closely packed figs. The galls are yellowish 
in color, and each has a larval cell, held in place by radiating fibers. This 
species is also wingless, the insects emerging in the spring. New York, 
Illinois, Michigan, Iowa. 

Biorhiza rubinus. Gill. Rep. Mich. B'rd Agr., 1887, p. 472. Psyche, v. 
V, p. 215. 

The galls are small, globular, juicy bodies from two to three inches in 
diameter, occurring upon the leaves of Q. alba in October. Flies emerge the 
following summer. Michigan, Iowa. 

Solcaspis duricoria Bass. Trans Am. Ent. Soc, v. XVII, p. 64. 

Producing sub-globular sessile galls surrounding twigs of Q, maerocarpa 
and Q. bicolor. The galls are from three to four-eighths of an inch in diam- 
eter, and usually terminate in a small teat-like point. They are of a dense, 
corky material, and each has a free egg-shaped larval cell at its center. The 
galls are often so crowded together as to be much pressed out of shape. 
Flies emerge in October. Connecticut, Michigan, Illinois, Iowa. 

Eolcaspis globulus Fitch. Proc. Ent. Soc. Pha., v. II, p. 328. 

The galls are globular, of a corky structure, like the preceding, occurring 
singly on the twigs of Q, alba and Q, montana. Flies emerge in October. 
Connecticut, Michigan, Iowa. 

Dryopha7ita papula Bass. Can. Ent., v. XIII, p. 107. 

The galls are very hard, irregular swellings upon the upper surface of the 
leaves of Q. rubra and Q. coccinea. The galls often have many sharp cone- 
like points. Flies emerge about July 10. Massachusetts, Connecticut, Mich- 
igan, Iowa. 

Dryophanta libercR-cellulos Gill. Bull. 7, la. Exp. St., p. 283; Ent. Amer., 
V. VI, p. 24. 

The galls are globular, from two to three-eighths of an inch in diameter, 
and grow through the blades of the leaves of Q. rubra and Q, coccinea. The 
8 
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galls much resemble those of Andricus singularis when green, but the outer 
shell is not so firm, and they collapse upon drying. The larval cell is not 
held in place, but rolls freely about in the gall. The flies emerge about May 
20. Michigan, Iowa. 

NeuroterusjUoccosua Bass. Can. Ent., v. XIII, p. 111. 

The galls of this species appear as little brown, woolly patches on the 
under side of the leaves of Q. macrocarpa and Q, bicolor. Hundreds of these 
often occur upon a single leaf. On the upper surface above each gall is a 
little raised light colored spot. Ohio, Michii^n, Iowa. 

Neuroterus vesicula Bass. Can. Ent., v. XIII, p. 97. 

The galls of this species are little thin-shelled vesicles, about one-tenth of 
an inch in diameter. These galls occur in the buds of Q. alba and Q. mac- 
rocarpa, Connecticut, Michigan, Iowa. 

Neuroterus nigrum Gill. Rep. Mich. B*rd Agr., 1887, p. 475. Psyche, V, 
p. 218. 

The galls appear as little pimples from one-twelfth to one-fifteenth of an 
inch in diameter, showing equally well from either side of the leaf. In the 
vicinity of Ames, Iowa, this gall is enormously abundant, many trees of Q. 
macrocarpa having hundreds of the galls upon nearly every leaf. The galls 
occasionally occur upon the leaves of Q. alba. Flies emerge early in the 
spring. Michigan, Iowa. 

Keuroterus Jlavipes Gill. Bull. 7, la. Exp. St., p. 281; Ent. Americana, 
V. VI, p. 21. 

The gall is a hard, woody swelling on the midrib or one of the main veins 
of the leaves of Q. macrocarpa, the leaf becoming wrinkled and deformed 
as the result. Large galls measure three-fourths of an inch in length by 
one-fourth of an inch in width. The flies issue early in July. Iowa. 

Neuroterus vemus Gill. Bull. 7, la. Exp. St., p. 281; Ent. Amer., v. VI, 
p. 22. 

The galls occur upon the leaves and stamen catkins of Q, macrocarpa. 
Upon the leaves they may occur anywhere along the midrib, but are most 
common at the base of the petiole. They do not produce a well-defined gall 
upon the leaves, but only a slight swelling of the part. The leaves, how- 
ever, become much deformed, and sometimes the development of the leaf is 
almost entirely prevented. When the catkins are attacked they become 
much swollen and remain hanging to the tree until the larvae are fully 
grown. Flies issue early in June. A very abundant species at Ames, Iowa. 
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ON SOME CARBONIFEROUS FOSSILS FKOM JACKSON COUNXr, 
IOWA— [with exhibition of specimens.] 



BY HERBERT OSBORN. 



While on a hasty visit to Jackson county, Iowa, this summer, I was taken, 
by the kindness of Hon. C. M. Dunbar, to a lime quarry near Monmouth, in 
the western part of that couuty, about sixteen miles from Maquoketa. 

1 found there in the possession of Mr. Stewart, the owner of the quarry 
and kiln, some fine specimens of Lepidodron and Calamites, which naturally 
excited my curiosity (especially as they were so large as to preclude the idea 
of their having been brought from a distance as specimens), and led me to 
make special inquiry as to their occurrence. 

Mr. Stewart stated that they were found on a hillside near his place, and 
described the formation in which they occurred as compact sandstone, out- 
cropping near the top of the hills and extending in isolated outcrops as an 
open segment of a circle for a distance of about three miles. 

The fossils, which are typical carboniferous forms, are imbedded in a com- 
pact sandstone. The size of some of the specimens seen, as well as the direct 
statements of Mr. Stewart, who is well informed on geological subjects, and 
whose statements may be taken as perfectly reliable, preclude any doubt as 
to their location. There would be no ground for supposing them erratics 
and deposited by glacial action, as no carboniferous rocks are known in the 
direction from which such deposits have come. It seems therefore certain 
that we have here a" limited occurrence of carboniferous strata at a point 
very distant from the other strata of like age, and indicating a much more 
extensive area than present dtrata show. Whether this was actually con- 
nected with the great carboniferous area, and the intervening portion has 
been removed by erosion, or whether it represents a small area adjacent to 
the principal seat of carboniferous deposit, it would be dif&cnlt now to con- 
jecture. It would seem well worth while to make a careful examination of 
the locality, and also of all elevated areas intervening between this and the 
nearest carboniferous outcrops to the south and west. 
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ABNORMAL PELAGE IN LEPUS SYLVATICUS. 



BT HERBERT OSBORN. 



The specimen of rabbit exhibited was killed a few miles south of Ames, ia 
the early part of the past winter (1880-1890), and sent to me through Mr. H. 
P. McLain, of Ames. It is remarkable in having two extensive patches of 
yery long hair, one running along each side of the back from the ears to the 
hips, so long as to droop down the sides to the lower line of the body, and 
also similar long hairs, in tufts, in front of the ears and on the upper part of 
each leg. The color is about like that of a poodle dog, and the extreme 
length of the hair gives the whole animal a certain resemblance to that 
yariety of dog. The mounted specimen is preserved in the museum of the 
Iowa Agricultural College. 



ON THE ORTHOPTEROUS FAUNA OF IOWA. 



Br HERBERT OSBORN, AMES, IOWA. 



(Presented December 29, 1831.) 

The Orthoptera are among the most important of the injurious insects 
of this State, almost all of the species being destructive, and scarcely ono 
that can be considered as of any benetit. A list of the species occurring in 
the State is therefore of more than scientific interest and becomes important 
while considering the distribution of the destructive species. 

The present notes refer almost entirely to the central part of the State, 
principally in the vicinity of Ames, and there are,, doubtless, many other 
species to be secured by careful collection with special reference to this 
gi'oup in this locality, and still more with collections in the extreme corners 
of the State. 
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In the seyenth biennial report of the Iowa Agricultural College (1377), 
Prof. C. E. Bessey published a *' Preliminary List of the Orthopetera of 
Iowa," but since that publication a number of other species have been col- 
lected and some of the names included there were from incorrectly deter- 
mined specimens, so that a revision is desirable. 

Almost all of the species noted here are represented by specimens in the 
collection of the Iowa Agricultural College at Ames, but a few have been 
included on the authority of Prof. Lawrence Bruner, to whom also, I am 
indebted for determinations of a number of species. 

Family ForficUlidje (Order Debmapteba of some authors). 

While differing in many respects from the true Orthoptera the Earwigs 
have been quite generally associated with them, and it will be in place to 
mention that we have one rather common species here, coming occasionally 
to light in summer time. 

Labia minor is the species referred to, but the species suspected of occur- 
ring in the State by Prof. Bessey, has not as yet been observed in the State. 

Family BLATTiD-ffl (The Cock-Roaches). 

Feriplaneta orientalis L., Oriental Cock-Roach, apparently confined to 
larger cities. I have never seen it in houses in thinly settled localities. The 
insect mentioned under this name in Prof. Bessey's list must have been the 
following, which is very common: 

Flatamodes pennsylvanica. Very common indoors and out. 

Ischnoptera horealis. Common in woods, especially under loose bark of 
fallen trees or stumps. 

Ectohia germanica. I have seen this very plentiful in depots in Des 
Moines, but never in houses away from the city. 

Family pHASMXDiB. 

Diapheromera femorata. Walking Stick, common, but never noticed in 
numbers sufficient to seriously defoliate trees. It is one of the most gro- 
tesque of our insects, and with its long slender legs and wingless body 
always excites the curiosity of observers. 

Family Acbidid^. 

Tettix granulata Kirby. 

Tettix omata Say. A quite common species, and with others of the genus 
to be found in numbers in fall and early spring, on smooth patches of earth 
on hillsides or in roads. 

Tettix femoTotua Scudder. Not so common as some of the species. 

Tettix cucullata Burm. A plentiful species. 

Acridium americanum Drury. Rare at Ames; has been received from Lee 
county, and is probably more common in the southern part of the State. 

Acridium alutaceum Harr. Rather common. 

Acridium emarginatum Scudd. Rather abundant at times, and, doubt- 
less, capable of doing considerable damage. 

Fezotettix scuderii Uhl. Rare at Ames, or at least, but seldom observed. 

Pezotettix occidentalis Br. This, and the three species following, included 
on the authority of Professor Bruner. 

Fezotettix gracilis. 

Fezotettix albus Dodge. 

Fezotettix nebrascensis Thos. 
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Melanoplus spretus Thos. '* Rocky Mountain Locust** was in many parts 
of the State in tlie years 1875-8, but none, so far as known, for a number of 
years past. 

Melanoplus femur-rubrum De G. Probably our most abundant locust, and 
one which causes great losses in grass land and clover. 

Melanoplus biviUUtus Say. Sometimes quite common and doing no little 
damage to clover and other crops. 

Melanoplus differentialis Thos. Often abundant and destructive; confined 
mostly to grasses and cereals, but gathering in autumn on vegetables, aspar- 
agus, etc. 

Melanoplus Junius Dodge. Included on authority of Prof. Bruner. 

Melanoplus luridus. On authority of Prof. Bruner. 

Melanoplus angusiipennis Dodge. On authority of Prof. Bruner. 

Melanoplus ahditum Dodge. On authority of Prof. Bruner. 

Brachystola magna " Lubber Hopper.* ' This species occurs in the western 
part of the State, but appears to reach its eastern limit in Crawford county. 

Eippiscus haldemanni Scudd. A rather common species. 

Vippiscus phcenicopterus Germ. Occasionally plentiful. 

Eippiscus haldemanni Scudd. Another common species. 

Eippiscus phvsnicopterus Germ. Occasionally plentiful. 

Dissosteira Carolina Linn. " Dust Hopper." A very common species, 
easily recognized by its dusty color and the black under wings with yellow 
border. 

Trachyrhachnia eincta. Rather rare. 

Arphia tenebrosa Scudd. Rare in the central parts of the State, but prob- 
ably common in the northwest. 

Arphia conspersa. One specimen collected at Ames. Prof. Bruner informs 
me it is a Texan species, and its capture here unique. 

8ph(zragamon oequalis Say. A common species. 

Sphceragamon collaris Scudd. 

Tomonotus sulphureus Fab. Quite common. 

Tomonotus carinatus Scudd. Sometimes abundant. 

Encoptolophus sordidus Scudd. Generally common. 

Tragocephala viridijasciata DeG. Common. 

Tragocephala infuscata Harr. Common; very similar to the preceding, 
except in color; both forms appear quite abundant in early spring. 

Stenobothris curtipennis Harr. At times rather common. 

Stenobothris tricarinatus. Not noted as common. 

Stenobothris oequalis Scudd. Probably the most common of the genus and 
likely to be destructive in grass where it abounds. 

Chrysochraon viridis Scudd. 

Chrysochraon conspersum Harr. 

Mermiria bivittatus Serv. Usually rare. 

Mermiria brachyptera Scudd. One immat\ire specimen. 

Family Locustid^. 

Orchelimum nigripes, 

Orchelimum vulgare. Quite common. 

Xiphidium fasciatum, A very abundant species at times, and occurring 
on grass land and probably feeding in part at least, on grasses and clover. 

Xiphidium nigropleurum. 
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Xiphidium brevipennis, 

Xiphidium longipennis Scudd. 

Xiphidium lanceolcUum, 

Conocephalus ensiger Harr. Fairly common. Along with other species 
of these prominent cone-headed species, it is a conspicuous insect during 
autumn. 

Conocephalus nebrascensis Bruner. 

Conocephalus attenuatus. 

Conocepluzlus crepitans, A single specimen of this large and interesting 
species is in the collection of the Agricultural College. 

Scudderia curvicauda DeG. Usually quite common. 

Scudderia furcukUa. 

Scudderia Jurcata, 

Scudderia pistillata Bruner. 

Amblycorypha rotundifolia, 

Amblycorypha oblongifolia. 

Cyrtophyllus concavus Say. Not common. 

Thyreonotus pachymerus, A specimen presented by Mr. H. H. Raymond, 
was collected at Camp Douglas, Wisconsin, so it seems probable that it 
occurs in the northeastern part of the State. It has never been collected at 
Ames. 

Ceuthophilus maculatus. Apparently not common. 

Ceuthophilus lapidicolus. Not observed as common. The insect recorded 
under this name by Prof. Bessey proves to be the U, nigra. 

Ceuthophilus divergens. Rather common. 

Udeopsylla nigra. Our largest and probably most common Stone Cricket. 

Udeopsylla robusta. Included on authority of Prof. Bruner. 

Family Gryllidje. 

Tridactylus apicalis Say. Seldom found in any numbers, but it may be 
swept from grass or low herbage in low ground and quite likely is more 
abundant than supposed, as it is so small as to easily escape notice. 

Xabea bipunctata Fab. Rare, or at least but very seldom taken in the 
vicinity of Ames. 

(Ecanthus niveus Serv. Often abundant, but the adults have not been 
taken so commonly as Jasciatus, 

(Ecanthus latipennis Riley. Rare. Probably more common in the southern 
part of the State. 

(Ecanthus angustipennis. Evidently not abundant. But few taken. 

(Ecanthus Jasciatus, Quite abundant. Seems to be our most common 
form and is taken in numbers on wild sunflowers dunng autumn. Possibly 
the reason it seems more common is because of its abundance on these 
plants where it is noticeable and readily captured. 

Oecanthus nigricomis Walk. Specimens apparently of this species occur 
with other forms, but are perhaps simply very dark forms of fasciatus, 

Nemobius vittatus Harr. Very common and doubtless often destructive 
in meadows. It has been observed as especially abundant on hillsides with 
south exposure. 

Qryllus abbreviatus. Very abundant, both indoors and out. Often 
injurious to clothing and doubtless destroys a considerable amount of vege- 
tation, especially while in the larval stages. 
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(jhryllotalpa borealis. 

Oryllotalpa longipennis Sciidd. This and the preceding species of Mole 
Cricket are evidently common at times, but from their habits «eldom 
observed. The former has been sent us as injuring potatoes. 



CATALOGUE oF THE HEMIPTERA OF IOWA. 



HERBERT OSBORN, AMES, IOWA. 



A first notice of the Hemiptera was presented to the Academy in Decem- 
ber, 1887, and a second in 1889. The third installment was presented 
September, 1890, and comprised sixty-seven species. The previous lists, not 
having been published, it will make the catalogue of much greater value to 
combine them here. This group of insects is an exceedingly important one, 
Containing many very injurious species. While many of the especially 
destructive forms have bad extended notice, no list of the species occurring 
in the State has hitherto appeared. Even now it is impossible to present 
anything like a full list since many species have been collected that are yet 
undetermined, and some of them are certainly undescribed. Moreover, from 
the numerous species constantly added to collections and the species known 
to occur in adjacent territory we 'may be sure thi^t many species still await 
the collector. It is believed, however, that the publication of the list at the 
present time will greatly assist in increasing our knowledge of the group 
and enable us more rapidly to complete a catalogue that shall be fairly com- 
plete. It has been considered best to include only those species actually 
seen or recorded by some competent authority. Many species could be 
included as probably occurring here, but to include them would make the 
list of small value as indicating geographical distribution. 

Sub Obdeb Hjetebopteba. 

FAMILY SCUTELLIERID^. 

EomoBmua proteus bhl. Sometimes rather common, but apparently 
somewhat local in distribution. 
Eurygaster alternatus Say. Not common. 

FAMILY CORIMEL-«NID^. 

Corimelcena nitiduloides Wolflf. 

Corimelcena lateralis Fab. Sometimes fairly common. 

Corimelcena pulicaria Grerm. Negro Flea Bug. Abundant. Sometimes 
destructive. to plants and often troublesome on raspberries on account of 
its offensive odor. 
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FAMILY CYDNIDJE. 

Fang<zu8 bilineatus Say. One specimen, Adams county. 
Amnestus spinifrans Say. Two specimens, Ames, low^a. Rare. 
Amnestus pusillus Uhl. One specimen, Ames, low^a. 

FAMILY PENTATOMIDiE. 

Stireirus anc?iorago F&b. Common, not abundant. 

Perillus claudus Say. Occurs rarely in the State. 

Podisus cynicus Say. Not abundant. 

Podisus pladdus Uhl. Rare. 

Podisus spinosus Dallas. Abundant. 

Podisus modestus Dallas. One specimen, Ames. 

Liotropis humeralis Uhl. Quite rare; Ames, low^a. 

Podops cinctipes Say. Rare ; Ames, lo wa. 

Brochymena arborea Say. Common. 

Brochymena annulata Fab. Common. 

Neottiglossa undata Say. Not common. 

Cosmopepla camifex Fab. Common, sometimes injurious on grape; also 
reported destructive on potato. 

Mormidea lugens Fab. Common. 

Euschistusfissilis Uhl. Common. 

EuschisltAS servus Say. One specimen. Loc. ? 

EuschisitAS tristigmus Say. Common. 

Euschistus variolarius Pal. Beauv. Abundant; our most common species. 

Euschislus ictericus. One specimen, doubtless taken in the State, in col- 
lection of H. H. Raymond. 

Ccenus delius Say. Rare. 

Hymenarcys mqualis Say. Not common. 

Eymenarcys nervosa Say. Usually rare. 

Menecles insertus Say. Ames; rare. 

Trichopepla semivittata Say. Not common. 

Peribalus Umholarius Stal. Common. Frequents Golden Rod in autumn. 

Thyanta custator Fab. Not common. This appears to be -nearly its 
eastern limit for this latitude. 

Nezara hilaris Say. Common. 

Nezara pennsylvanica DeG. 

Banasa ettcfdora Stal. One specimen. 

Banasa calva Say. Not common. 

FAMILY GOKEID^. 

Corynocoris distinctus Dallas. Common. 
Archimerus calcarator Fab. Common. 
Euthoctha galeator Fab. Common. 
Metapodius femoratus Fab. 
Mctapodius terminalis Dallas. 

Leptoglossics oppositus Say. One specimen from Winneshiek county. 
Catorhinta guttula Fab. One specimen. 

Banasa trisiis DeG. ** Squash Bug.'' Common, sometimes destructive, 
but usually much less abundant here than in eastern States or in Kansas. 
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Anasa armigera Say. Not abundant. 

Alydus eurinus Say. Common. 

Alydus ater Dallas. Variety of the preceding.? 

Alydus 5'Spinostis, Not common. 

Alydus pluto Uhl. ? 

Froienor belfragei Hagl. 

FAMILY BERYTID^. 

Jalysus spinosus Say. Not common, or but seldom seen. 
Corizus hyalinus Fab. 

Corizus nigristernum Sign. Common, often swept from low herbage. 
Leptocorisa trivittaius Say. Common in the west part of the State, 
sometimes destructive to Box Elder trees. 

FAMILY LYOJKID^. 

Nysius angustatus Uhl. False Chinch Bug. Very abundant at times; 
resembles chinch bug in size and form, but is of a light gray color. Feeds 
mainly on purslane, amaranths, etc., but may injure potatoes and other 
crops. 

Orsillacis productaUhi.f One specimen. 

Ichnarhynchus didymus Zett. Not common; appears to be more plenti- 
ful westward. 

Cymus angustatus Stal. Common. 

Cymodema tabida Spin. 

IschnodemusfalicuM Say. Common. 

BHssus leucopterus Say. '* Chinch bug.*' Very abundant at times. 

Oeocoris limbatus Stal. 

Oeocoris buUatus Say. Common; affects sugar beets. 

(Edancala dor salts Say. Not common. . 

Ligyrocoris sylvestris Linn. Common. 

Ligyrocoris constricttis Say. Several specimens from Des Moines^ 

Myodocha serripes Oliv. Rather rare. 

Famera basalts Dallas. Common. 

Famera bilobata Say. Rare. 

Cnemodus mavortius Say. 

Trapezonotus nebulosus Fall. Common. 

Emblethis arenarius Linn. Not rare. 

Bhyparochromus minutus Uhl. (MSS.) 

Eremocoris ferus Say. Not common. 

Microtoma carbonaria Rossi. Not rare; Ames, Iowa City, Des Moines. 

Feliopella abbreviata, Uhl. Common. 

Melanocorypkus bicrucis Say. Rare at Ames. 

Lygoeus reclivatus Say. Common. 

LygcBus turcicus Fab. Common. 

Oncopeltus fasciatus Dallas. Not common. 

FAMILY CAPSIDiE. 

Megalocercea debilis Uhl. Abundant. 
Megalocercea rubicunda Uhl. 
Miris affinis Rent. Common. 
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Leptoterna amcena Uhl. Common. 

Trachelomiris oculattcs Reut. Not abundant. 

Lopidea confluens Say. 

Phytocoris tibialis Rent. Ames. 

Neurocolpus nubilits S&s. Fairfax. Not common. 

Compsocerocoris annulicornis Reut. Fairfax. Rhodes. 

Calocoris rapidus Say. Very abundant; affects clover. 

Oncognathus binotatus Fab. Ames and Fairfax. 

Lygus pratensis Linn. ** Tarnished plant bug." Very abundant and 
destructive, occurring on a great variety of plants. 

Lygus plagiatus Uhl. 

Lygus hirticulus Uhl. 

Lygus invitus Say. 

Lygu^ monachus Uhl. , 

Lygus ustulatus Uhl. 

Coccobaphes sanguinarius Uhl. 

Pceciloscycus basalts Reut. 

Pcecilocapsus lineatus Fab. Common. 

Pcecilocapsus goniphorus Say. Common. 

Poedlocapstcs affinis Reut. Fairfax. 

Pcecilocapsus marginalis Reut. Rather common. • 

Syslratiotus americanus Reut. Fairfax. 

Callicapsus histrio Reut. 

Camptobrochis nebulosus Uhl. 

Camptobrochis grandis Uhl. Rare. 

Eccritotarsus elegans Uhl. Not common. 

Sericophanes ocellatus Rent. 

Eyaliodes vitripennis Say. Not common. 

Ilnacora stalii Reut. 

Malacocoris irroratus Say. 

Ealticus braclatus Say. 

Stiphrosoma stygica Say. 

Idolocoris agilis Uhl. 

JIfacrocoZews coagulatus Uhl. A species agreeing with this, or very similar 
to it, occurs in abundance. 

Plagiognathus pallipes Uhl. 

Agalliastes associattis Uhl. 

Agalliastes 8p. 

FAMILY ACANTHID.E. 

Triphleps insidiosus Say. Very abundant. 

-4ca»^Aia lectularia Linn. "Bed-bug." Very abundant, locally. 

Acanthia hirundinis Jenyns. Occurs in swallows* nests. 

FAMILY TINGITID^. 

Piesma cinerea Say. Very abundant in 1887, occurring and breeding on 
Amaranth. 
Corythuca dliata Say. Abundant on Sycamore. 
Corythuca arcuata Say. Common on Oak. 
Oargaphia tilice Walsh. Common on Basswood. 
Physatochila plexa Say. Fairfax. 
Tingis clavata Stal. Fairfax. 



124: IOWA ACADEMY OF SCIENCES. 

FAMILY ARADIDiS. 

Aradus robusttts Uhl. Abundant in 1886, locally. 

Aradus similis Say.? 

Aradus aculus Say. 

Aradus americanus H. Schf. Common. 

Aradus rectus Say.? 

FAMILY PHYMATIDiE. 

Phymaia wolf it Stal. 

FAMILY KABIDiE. 

Nabis fusca Stein. Not common. 
Coriscus subcoleoptratus Kirby. Common. 

Coriscus ferus Linn. A very abundant species. Occurs in grass and 
preys upon a variety of injurious species. 

FAMILY BEDCVItD^. 

Sinea diadema Fab. Common. 
Acholla multispinosa DeG. Common. 
FUchia nigrotnttata Stal. Not abundant. 
Milyas dnctus Fab. Common. 
Diplodus luridus Stal. Not common. 
Melanolestes picipes H. Schf. Common. 
Melanolestes abdominalis H. Schf. Not common. 
Fygolampis pectoralis Say. Rare. 
Emesa sp. One specimen larva from Iowa City. 

FAMILY HYDROBATID^. 

ffygrotrechus remigis Say. Common. 
Hygrotrechus sp. One specimen. 
' Limnotrechus marginatum Say. Common. 
Stephania picta H. Schf. 
Metrobates hesperius Uhl. One specimen. 

FAMILY VELHD^. 

Mesovelia bisignata Uhl. Once found quite plenty. 
Hebrus pusillus Burm. 

FAMILY SALDID^. 

Salda coriacea Uhl. One specimen. 
Salda interstUialis Say. Common. 
Salda humilis Say. 

FAMILY BELOSTOMATID^. 

Zaitha Jluminea Say. Abundant. 

Belostoma americanum Leidy. Very common. 

Benacus griseus Say. Easily confounded with americanum 

FAMILY NEPID^. 

Nepa apiculata Uhl. Not common. 
Banatra fusca Pal. Beauv. Common. 
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FAMILY NOTONECTID-«. 



Notonecta undulata Say. Common. 
Anisops platycnemts Fieb. 
Plea siriola Fieb. 



FAMILY CORISID^. 



Corisa alternata Say. Common. 
Corisa Earrisii Uhl. 

Sub Order Homoptera. 

JASSID^. 

Diedroeephala mollipes. Say. A very common species everywhere. 

Diedrocephala noveboracensts Fitch. Quite common but more frequent 
near thickets or in rather rank herbage. 

Diedrocephala coccinea Forst. Not an abundant species, the form dis- 
tinguished as quadrivittatus by Say. is a quite well marked variety and 
apparently quite constant. 

Tettigonia hieroglyphica Say. A very common form and quite variable 
presentiuf^r extremes of light green and also almost black in color. 

Tettigonia bifida Say. But rarely taken. 

Proconia costalis Fab. Received from Carpenter, Iowa. Not found in 
the central part of the state. 

Dorycephalus Sp. An interesting species collected at Ames by Prof. 
Gillette. 

Parabolocratus viridis Uhler, Not very common. 

Eelochara communis Occurs in the state but appears to be very much less 
common than in some parts of the country. 

Gypona octolineata Say. A common species represented by varieties 
which doubtless include the forms described as fiavilineata and scarlatina 
by Fitch, all of Which seem to connect by in tergrading forms with the typical 
octolineata. 

Oypona colon Fitch. Rare. A well marked form. 

Penthimia americana Fitch. 

Acocephalus sp. An undetermined, probably underscribed, species occurs 
quite commonly on low herbage. 

Scaphoideus immistus Say. Rather common. 

Typhlocyba vitis Harris. The common and abundant Leaf Hopper 
affecting the grape. 

Typhlocyba vitifex Fitch. Common. 

Typhlocyba comes Say. 

Typhlocyba basillaris Say. 

Typhlocyba tricincta Fitch. 

Typhlocyba obliqua Say. 

Typhlocyba»vulnerata Fitch. 

Typhlocyba trijasciata Say. 

Empoa albipicta Forbes. 

Empoajabce Harr. A species very abundant on beans must belong to 
this species though no full description is at hand by which to reach a posi- 
tive conclusion. 
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Empoa rosoe Harr. Doubtless common but as in precedinf^r species availa- 
ble descriptions are meaner. 

Empoasca mail LeB. Common. 

Empocisca obtusa (— ?). Fairly common. 

DeUocephalus inimicus Say. A most abundant and injurious species affect- 
ing grasses. 

DeUocephaliLs debilis Ubl. Abundant and destructive in grass. 

Deltocephalus 8ayi Fitch. Common but not abundant. 

Deltocephalus melsheimeri Fitch. 

DeUocephalus Harrisii Fitch. 

DeUocephalus retrorsus Uhl. (MS.) 

Deltocephalus virgulatulus Uhl. (MS.) 

Onathodes punctatus Thunb. 

Conogonus gagates. 

Platymetopius acutus Say. This odd form is often to be found in consid- 
erable numbers. 

Platymetopius frontalis VanD. Rare. 

Grypotes unicotor Fitch. Common. 

Athysanus curtisti Fitch. Taken in small numbers at Ames and Fairfax. 

Athysanus striola Fall. Not common. 

Athysanus obsoletus Kirsch. 

dcadula exitiosa Uhl. Common. 

Cicadula 4-lineata Forbes. 

Cicadula O-notata Fall. 

Phlepsius irroratus Say. A very common species here as well as through- 
out most of the United States and Mexico. 

Phlepsius Julvidorsum Fitch. 

Phlepsius spatulatus Van D. Not common. 

Phlepsius nebulosus Van D. One specimen quite certainly collected in 
Iowa. 

Eutettix jucundus Uhl. Rare. Specimens from Ames and Des Moines. 

Paramesus sp. An interesting species undescribed. 

Thamnotettix clitellarius Say. Rather common. 

Thamnotettix seminudus Say. Common. 

Thamnotettix melanog aster Frov. Common. 

Thamnotettix kennicottii Uhl. 

Ccelidia olitaria Say. Common. 

Ccelidia subbifasciata Say. Quite common. 

Idiocerus maculipennis Fitch. 

Idiocerus alternata Fitch. 

Idiocerus unicolor Fitch. ? 

Idiocerus provancheriV B.xiD. (MS. ?) 

Agallia quadripunctata Prov. Common. 

Agallia sanguinolenta Prov. Very common, especially in clover. 

Pediopsis insignis Van D. 

Pediopsis tristis Van D. 

Pediopsis viridis Fitch. 



IOWA ACADEMY OF SCIENCES. 127 

CERCOPIDJE. 

Clastopetera obtusa Say. Common. 
Clastopetera proteus Fitch. Common. 
Aphrophara quadrangularis Say. A very common species. 
Aphrophora quadrinotata Say. Common at times, but not so constantly 
present as the preceding. 

PULGORID^. 

Stenocranus dorsalis Fitch. 

Stenocranus sp. 

Delphax tricerinatus Say. Rather common. 

Lihurnia omata Stal. Common. 

Libumia sp. approaches vittcUifrons. Uhl., but is larger, darker and with 
longer wings than I have seen in specimens from other localities. 

Cixius stigmatus Say. Not abundant. 

Oliarus sp. An undertermined species; rather rare. 

Helicoptera nava Say. Not abundant. 

Ormenis pruinosa Say. Common. 

Ormenis septentrionalis Spin. Am quite sure I have seen Iowa specimens 
of this common species, but have none at hand. 

Amphiscepa bivittata Say. Quite common. 

Bruchomorpha dorsata Fitch. Occasional. 

Bruchomorpha oculata Newm. Rather rare. 

Aphelonema simplex Uhl. More common than the preceding. 

Lamenia vulgaris Fitch. Never noted as abundant. 

Otiocerus signoretii Fitch. Seems to be our most common species of the 
genus. 

Otiocerus wolfii Kirby. 

Otiocerus stollii Kirby. Sometimes rather common. 

Otiocerus amyotii Fitch. 

Otiocerus degeerii Kirby. Not observed as common. 

Phylloscelis pallescens Germ . 

Scolops sulcipes Say. Sometimes rather common. 

Scolops angustatus Uhl. 

Scolops sp. A darker, longer winged form than either of the preceding 
is somewhat common. 

CICADID-ffi. 

Cicada tibicen Linn. The common '*Dog Day Harvest Fly.'' 

Cicada dorsata Say. One specimen from Poweshiek county brought in 
by a student. 

Cicada rimosa Say. Specimens from Worth county and Tama county. 

Cicada noveboracensis Fitch. Common, smaller than the preceding, and 
appears to me to be distinct though it has been regarded, by some writers, 
as a form of that species. 

Cicada sepetendecim L. The seventeen year Cicada. Remarkable for 
the great length of its larval life. Two broods occur in the state, one 
occupying the eastern central portion and the other the south central 
portion. 
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MEMBRACID^. 

Ophiderma mera Say. Fairly commoa. 

Ophiderma salamandra Fairm. Keokuk county. Probably will be found 
wherever black locust occurs. 

Telamona reclivala Fitch. 

Telamona monticola Fab. Not common. 

Telamona ampelopsidis Harr. Not common. Perhaps this is identical 
with the preceding, but specimens in my collection show pretty distinct dif- 
ferences. 

Telamona coryli Fitch (?). The single specimen at hand differs very 
slightly from Fitches description which, however, is rather too meager for 
satisfactory determination. 

Telamona acclivata Fitch. ? 

Telamona cratcegi Fitch (var. ?). Differs from Fitch's description and fig- 
ure in lacking white band on back part of pronotum. 

Telamona Jagi Fitch (?). The outline of pronotum is a trifle different. 

Telamona jugata Uhl. Apparently rather common. 

Telamona fasciata Fitch. 

Thelia acuminata Linn (?). 

Thelia himaculata Fab. 

Thelia univiUata Harr. 

Thelia Uhleri Stal. Rather common. 

Archasia galeator Fab. 

Smilia vittata Am. et Serv. Several specimens from Waverly, Bremer 
county. 

Cyrtosia vau Say. 

Atymia querci Fitch. Rare. 

Atymia inomata Say. 

Ceresa diceros Say. Sometimes taken in numbers. 

Ceresa bubalus Fab. A very common species and often destructive to 
trees by puncturing the twigs in depositing eggs. 

Ceresa brevicornis Fitch. Not usually common. 

Stictocepahala inermis Fab. Common. 

Stictocephala festina Say. Probably same as the preceding but smaller 
and slightly different in form. 

Entilia sinuata Fab. Quite common. 

Puhlilia concava Say. Often abounds on Eelianthus and other plants. 

Enchenopa hinotata Say. Common, not' abundant. 

Enchenopa curvata Fab. Common. Lives on clover. 

Microcentrus caryce Fitch. Rare, or at least seldom seen. 

PSYLLID^. 

Livia vernalis Fitch. 

Fsylla quadrilineata Fitch. 

Psylla carpini Fitch (?) 

Pachypsylla celtidis-mammce Riley. Very common on hackberry. 

Pachypsylla sp. Very abundant on hackberry leaves. 
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APHIDIDiE. 

Siphonophora rudbeckice Fitch. A common species on Rudbeckise and a 
number of other compositae. 

Siphonophora ambrosice Thos. Reported from Sioux City by Dr. Cyrus 
Thomas, Third Rept. III. Ins. p. 50. 

Siphonophora asclepiadis Fitch. A species common on milkweed is quite 
surely this species. 

Myzus cerasi Fab. Very common on cherry. 

Myzus persicce Abundant on wild plum. 

Myzus ribis Linn. Common on currant, producing curled and highly 
colored leaves. 

Drepanosiphum acerifolice Thos. Common on Soft maple and a very 
similar form has been taken on the sycamore. 

Aphis mali Fab. Common on apple. 

Aphis pruniK.OQ\i,('i) I cannot say with certainty that this species haar 
been observed though common plum plant lice would seem to belong here. 

Aphis prunifolice Fitch. Common on plum. 

Aphis rumicis Linn. On Wahoo, Pigweed, Shepherds Purse, and is 
recorded by authors as occuring on, a variety of other plants in other states 
and will doubtless be found the same here. 

Aphis maidis Fitch. Reported to me as occurring on corn. 

Aphis brassicce Linn. Very common on cabbage. 

Aphis viburni Schr. On Snowball. 

Aphis carduella Walsh. Common on thistle. 

Aphis medicaginis Koch. ? Rare on clover. 

Aphis comifolice Fitch. Common on Cornus. 

Monellia caryella Fitch. Collected once on hickory at Ames. 

Chaitophorus negundinis Thos. Common on box elder. 

Myzocallis C?) sp. A species apparently undescribed observed in abund- 
ance on wild rye, Elymus canadensis. 

Callipterus sp. Collected from clover. 

Callipterus (?) sp. Has been collected by Mr. F. A. Sirrine on Quaking 
Asp Populus trerrmloides. 

Melanoxanthus salicis Linn. Common on poplar and willow. It^has 
been determined by Mr. F. A. Sirrine to migrate in fall from willow to 
poplar to deposit winter eggs, and the second agamic brood in spring to 
acquire wings and return to willow. 

Lachnus salicicola Uhl. (?) Abundant on willow. 

I^achnus dentatus LeBaron. Abundant on willow. 

Lachnus longistigma Monell. Occurs on European basswood. 

Schizoneura lanigera Hauss. No specimens of this species have been 
collected here, but specimens of what is very evidently its work have been 
sent me from various parts of the State. 

Schizoneura cratcegi Oest. Very plentiful on Thorn trees. 

Schizoneura americana Riley. Common on elm, curling the leaves. 

Schizoneura corni Fab. \ ery common on Cornus and is considered as 
identical with the S. panicola of Thomas, which occurs during summer 
and early autumn on grass roots. 
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Glyphina ulmicola Fitch. Quite common on elms, producing the **Cock8- 
comb gall." 

Pemphigus tesselcUa Fitch. Occurs on alder and has been sent to me 
from the northeastern part of the State. 

Pemphigus acerifolii Riley. 

Pemphigus populi-transversus Riley. On cottonwood. 

Pemphigus populicaulis Fitch. Abundant on cottonwood. 

Pemphigus vagabundus Walsh. Its galls often to be seen on cottonwood. 

Pemphigus rhois Fitch. Common on sumac. 

Pemphigus sp. On smilax. 

Chermes pinicorticis Fitch. Sometimes abundant on pines. 

Phylloxera vastalrix Planch. Common on grapes. 

Phylloxera caryce-folice Fitch. Onihickory leaves, producing galls. 

COCCID-fi. 

Aspidiotus ancylus Putnam. 

Aspidiotus nerii Bouche. Common on oleander. 

Diaspis cacti Comstock. On cactus in green-house. 

Chionaspis furfurus Fitch. Common on a variety of trees and shrubs. 

Chionaspis salids Linn. Very abundlant on willow and ash. 

Chionaspis pinifolii Fitch. This species has been reported, but I have 
not seen it myself in the State. 

Mytilaspis citricola Pack. Frequently seen on oranges and lemons in the 
market, and doubtless occurs on orange trees where grown in the State. 

Mytilaspis pomorum Bouche. Common on apple. 

Dactylopius adonidum Linn. Common ** mealy bug" of green-houses. 

Lecanium hesperidum Linn. Common on oleander, etc. 

Pulvinaria innumerahilis Rathvon. Common on maple and other trees. 

Kermes galliformis Riley. Common on oak. 

Kermcs sp. A species evidently different from the preceding has been 
collected several times. 

Orthezia americana Walk. 

Sub Order PARASITA. 

PEDICULID-fi. 

Pediculus capitis DeG. A not infrequent insect in some places. 

Pediculus vestimenti Leach. Not collected in Iowa, but should, doubtless, 
be recorded. 

Phthirius inguinalis Leach. Occurs in Iowa as well as other States. 

ffoematopinus euryiernus Kitzsch. The most coipmon suctorial louse of 
cattle. 

Ecematopinus vihcli Linn. Less common than the preceding. Infests 
cattle. 

Ecematopinus urius Kitzsch. Common on hogs. 

Ecematopinus macrocephalusBurm, Occurs on horses; not common. 

Ecematopinus piliferus Burm. On dogs; not often seen. 

Ecematopinus suturalis Osborn. Very common on the ground squirrels 
l^permophilus tridecemlinatus and Franklini and also probably on the chip- 
munk Tamias striatus. 
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Hoematopinus antennatus Osborn. Collected from fox squirrel. 

Hcematopinits sciuropteri Osborn. A veryanterestinj? species occurring on 
the flying squirrel Sciuropterus volucella, 

Hcematopinus hesperomydis Osborn. Occurs on the white-footed or deer 
mouse Hesperomys leucopus at Ames. 

Hcematopinus spinulosus Burm. On the rat, but not found in any great 
numbers; it is a very small species. 

Hcematopinus aeantkopus Burm. Apparently common on our speciea of 
Arvicola. 

Hcematopinoides squamosus Osborn. Taken in very small numbers from 
the pocket gopher Oeomys bursarius. 
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Page 94, line 35 for thea ction read the acti(m and for is rendering mUk sour read is to 
render it sour. 

Page 95, line 2 at end place period and line 3 read Oultures. 

Page 95 after title Corn Smut read Abstract, L. H. Pammel. 
Page 95, line 8 for zea-mays read maydis. 
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THE RELATION OF THE CRETACEOUS DEPOSITS OF IOWA TO THE 
SUB-DIVISIONS OF THE CRETACEOUS PROPOSED 
BY MEEK AND HAYDEN. 



BY 8. CALVIN. 



The creta<:eous deposits of Woodbury and Plymouth counties are composed of 
sandstones, shales and certain calcareous deposits. The heavier beds of sandstone 
belong to the basal portion of the series, barely rising higher than forty feet above 
the level of the water in the Big Sioux river. The part of the column to which 
these heavier sandstones are confined is, however, not all sandstone, but consists 
of arenaceous beds alternating with beds of argillaceous shales. Above the more 
massive sandstones the beds, for a vertical distance of fifty to sixty feet, contain 
streaks and thin layers of sand, but shales preponderate. In certain typical 
exposures these alternating beds are followed by from thirty to forty beds of pure 
shales, dark in color, smooth and unctuous to the feel, and containing the remains 
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of saurians related to Plesiosaurus, teleost fishes, and, in the appermost 
beds, impression of Inoceramus. At the summit of the column, overtopping 
shales and sandstODes alike, are the calcareous beds to which allusion has been 
made. These consist, in part, of soft, chalky material and in part of more indur- 
ated, though still soft, beds of fissile limestone that divides under the hammer or 
on exposure to the weather, into relatively thin laminsB crowded with detached 
valves of Inoceramus probletnaticus Schlot. 

In the portion of the section between the massive sandstone and the saurian- 
bearinf? shale the beds are not everywhere constant. In some places they contain 
thin bands of ferruginous concretionary sandstone. At Riverside, for example, and 
at the works of the Sioux Paving Brick Co., there is a mass of rather thin bedded 
calciferous sand- rock in the upper part of this division, developed to a thickness 
of eighteen feet. 

A generalized section of the beds along the bluffs facing the Big Sioux river, 
omitting some minute details and averaging local peculiarities of certain beds, 
would be, beginning at the bare of the series: 

1. Irregular beds of sandstone varying in color and texture and inter- 
stratified with thin beds of shale 18 ft. 

2. Grayish and mottled shales with thin ferruginous bands and arenaceous 
layers * 12 ft. 

3. Massive sandstone, mostly soft; but in places containing large concre- 
tionary masses several feet in diameter in appearance and hardness 
resembling quartzite 10 ft. 

4. Shales with usually two, but sometimes more, well marked thin bands 

of ferruginous concretionary sandstone (** Buttons'* of the clay workers) 16 ft. 

5. Band of impure lignite 4to6 inches. 

6. Blue, yellow and red mottled clays (terra cotta clays), with selenite crys- 
tals and some streaks of sand 30 ft. 

7. Argillo- calcareous or arenaceo-calcareous beds with much selenite (vary- 
ing with locality) 20 ft- 

8. Shales more or less unctuous to the feel, somewhat variable in color and 
texture, containing remains of saurians and teleost fishes, the upper 
beds sometimes bearing impressions of Inoceramus problematicus 40 ft. 

9. Calcareous beds consisting of chalk and soft, thin bedded limestone, con- 
taining shells of Inoceramus problematicus, Ostrea congesta, and teeth 

of Otodus, Ptychodus and other selachians 30 ft. 

Beds that are quite constant and easily recognizable in the region about the 
mouth of the Big Sioux river are No's, 3, 4, 5, 8 and 9. These, either singly or 
collectively, become the guides whereby the beds of the several exposures may be 
correlated. The deposits were traced up the Big Sioux valley for a distance of 
forty miles; they were followed up the Missouri river as far as Yankton. 

In addition to the deposits exposed on the Big Sioux, Dr. C. A. White, under 
the name of the Nishnabotna sandstone, refers to the Cretaceous age a series of 
sandstones developed to a thickness of 100 feet along the river valleys in Mont- 
gomery, Cass, Guthrie and Greene counties. Referring to the work done by Meek 
and Hay den on the Cretaceous deposits along the Missouri river, and noting the 
names employed by these authors to designate the various sub-divisions of their 
"Earlier Cretaceous,'* Dr. White* says: **The Cretaceous strata, of Iowa, have 
so slight a development in comparison with those farther up the Missouri river 

♦Geology of Iowa, Vol. I., p. 288, 1870. 
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that it IB difficalt to determiDe tbeir strati graphical equivalents without actual 
comparison, which it has thus far been impossible to make. There is no doubt, 
however, that all the Iowa Cretaceous strata belonf? to the ** Earlier Cretaceous" 
of Meek and Hayden, nor any doubt that the lower portion of ours is equivalent 
to a part of their Dakota group.'* 

Without attemptinpr, therefore, to synchronize the Cretaceous of Iowa with the 
Cretaceous formations studied by Meek and Hayden, Dr. White applies to all the 
strata at Sioux City lying below the chalk, the name of The Woodbury Sandstones 
and ShaleSf while the calcareous deposits, composed of chaU and soft Inoceramus- 
bearing limestone, he calls the Inoceramus Beds, 

Below the mouth of Iowa Creek, about three miles east of Ponca, Nebraska, the 
Missouri river washes the foot of a high bluff in which Cretaceous strata, identical 
in all essential respects with those seen in Iowa above the mouth of the Big Sioux, 
are exposed to a height of more than a hundred feet. The several beds of the pre- 
ceding section, from 2 to 8 inclusive, are easily recognized, and at the summit of 
the section, cropping out from beneath the thick mantle of loess, are indications of 
the chalky beds of number 9. Farther up the river, almost directly north of Ponca, 
there is another splendid natural section which is more than a mile in length and 
at least 150 feet in height. At the base of the section are the beds seen below the 
mouth of Iowa Creek, while above all the sandstones and shales lie from twenty- 
five to thirty feet of rather hard chalk and Inoceramus- bearing limestone. There 
can be no doubt that the beds near Ponca, Nebraska, are the exact equivalents ot 
beds in Iowa. Indeed, one may look away from the exposure at the bend east of 
Ponca, across the plain which is here the combined valley of the Missouri and Big 
Sioux, for a distance of only ten or twelve miles to the corresponding exposures in 
Iowa. In the two blufPs that look toward each other from opposite sides of the 
plain, you may trace the same succession of strata that, but for the erosion of the 
two great streams, would still be continuous across the intervening space. Further- 
more, the beds are about equally well developed on both sides of the valley. 

Now, the exposure at the bend of the Missouri three miles below Ponca, Nebraska, 
is described in detail by Hayden.* The chalky, marly or calcareous beds, which 
are the exact equivalent of the Inoceramus beds of Iowa, are referred to the Nio- 
brara group. The dark colored shale, identical with number 8 of the preceding sec- 
tion, is called the Fort Benton group, while all the complex mass of alternating 
sandstones and shales in the basal portion of the exposure is recognized as belong- 
ing to the Dakota group. 

Between Ponca and St. James, about thirty miles on a direct line further up the 
Missouri, the chalky beds of the Niobrara group crop out on all the higher hill 
tops. The village of St. James is situated in the valley of Bow Creek, below the , 
level of the chalk. In the eastern edge of the village is an exposure of Fort Ben- 
ton shales presenting the same characteristics as seen at a recent land slide on the 
farm of Williams and Smith, a few miles north of Sioux City, in Iowa, and at the 
exposure near Ponca, Nebraska. This shale furnishes a very perfect skeleton of a 
Faurian, as it was penetrated in digging a cistern on Sect. 35, T. 90, R. 47.. on 
the Iowa side of the Big Sioux. Another similar skeleton that was carried about 
the country some years ago for exhibition purposes, was taken from the same hor- 
izon near Ponca. A few weeks before my visit a portion of a skeleton, forty feet 
in length, was uncovered in excavating in Fort Benton shales near St. James. On 



♦First Annual Beport of the United States Geological Survey of the Territories, 
1867, pp. 47 and 48. 
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the tope or the hills near Bow Oeek, the dark Fort Benton shales are sacceeded bj 
white or cream-colored chalk of the Niobrara diyision. 

St. Helena, al>out eight or nine miles above St. James, is sitnatc^ on a hig^ber 
blnff, one hundred and thirty or one hundred and forty feet above the level of the 
Missouri river. The bloff rises as a vertical wall almost from the edfire of the 
water. Between the river and the vertical escarpment, the base of the blaff is con- 
cealed by a talos composed chiefly of great blocks of chalk, but above the talus, 
and rising to a height of forty feet above the level of the water, is an excellent ex- 
posure of the dark shales of the Fort Benton group, differing in no essential re- 
spect from the corresponding shales exposed at the land slide above the creamery 
of Williams and Smith, or the shales occupying the same stratigraphical position 
near Ponca and St. James. Above the Fort Benton shales lie ninety feet of soft 
chalk belonging to the Niobrara. The Niobrara beds at St. Helena exhibit some 
points of difference from those seen on the Big Sioux, or on the Missouri across the 
vaUey in Nebraska. The valves of Inoceramus are no longer present in such num- 
bers, but some of the layers are crowded with Ostrea congesta. One impression of 
the peculiarly corrugated muscular scar of Haploscapha grandis was noticed. The 
beds are uniformly chalky throughout, no part of the deposit being as much in- 
durated as the Inoceramus-bearing beds near Ponca and Sioux City. The expos- 
ure at St. Helena is probably one of the most striking and interesting along the 
driver, and Hayden refers to it time and again in the work already cited. 

At Tankton, South Dakota, a short distance above St. Helena, and on the oppo- 
site side of the Missouri, the Niobrara beds are developed in great force. A large 
factory has been established about three miles west of Yankton to utilize the chalk 
in the manufacture of Portland cement. The part of the formation at present 
worked into cement lies above that exposed in the bluffs at St. Helena. It pre- 
sents a breast about forty feet high. Below the base of the present working the 
chalk is known to descend to a depth of about ninety feet. The Fort Benton shales 
have disappeared beneath the level of the river; at all events they lie beloti^r the 
level of any observed exposures. On the hilltops above the cement factory the 
chalk of the Niobrara is overlain by the shales of the Fort Pierre group. Hayden 
speaks of this group as making its appearance on the summit of the bills, near the 
mouth of the Niobrara, but be might have found it thirty miles farther east de- 
veloped to a thickness of fifteen or twenty feet. 

The shales of the Kort Pierre group above the chalk, and of the Fort Benton 
group below, are highly charged with crystals of selenite, and selenite is by no 
means uncommon in the sbaly portions of the Dakota group near Ponca and Sioux 
City. 

With reference to the taxonomy of our Iowa section, beds 1 to 7 inclusive are the 
stratigraphical equivalents of beds near Ponca, Nebraska, which Hajden refers to 
the Dakota group. No. 8 includes beds that at Ponca and St. Helena have been 
referred to the Fort Benton group by the same author, and the Inoceramus beds 
No. 9, are the exact equivalents of the lower twenty or thirty feet of the Niobrara 
group. A part of the Inoceramus beds near Sioux City is soft and chalky; but a 
part as has been said, is harder, though by no means as bard as ordinary limestone. 
At St. Helena, Nebraska, and, so far as known, at Yankton, South Dakota, the 
beds are chalky throughout, the difference being doubtless due to the fact that the 
Sioux City area was nearer the shore line of the Cretaceous sea in which the beds 
were deposited. At Ponca, Inoceramus is about as common as at Sioux City, bat 
the strata in which the cells are embedded are lithologically intermediate between 
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the condition of the Inoceram as-bearing layers at Sieux City and the condition ob- 
served in the basal parts of the Niobzara group at St. Helena. Furthermore, the 
beds referred by Hayden to the Dakota and Fort Benton groups are as well devel- 
oped at Sioux City as at Ponca. At Sioux City, however, we have only the at- 
tenuated edge of the Niobrara, but that fact in no way disqualifies so much as is 
developed from being the stratigraphical equivalent of the lower portion of the 
group as seen in greater force farther up the river. 

The three divisions of the Cretaceous recognized at and near Sioux City in 
reality represent continuous sedimentation over a gradually subsiding sea bottom. 
The sandstones and shales of the Dakota group, with respect to the lower portions 
at least, were accumulated in a rather shallow land-locked sea. Currents swept 
the sand back and forth, sometimes building up, and again tearing down, pre- 
viously constructed beds, and so produced the fine examples of cross bedding or 
current structure, so well illustrated near Springdale, a few miles northeast of 
Sioux City. The few molluscan species found in the lower part of the Dakota 
group indicate the presence of brackish water. The numerous vegetable remains 
which characterize the group imply that the large volumes of drainage waters 
which maintained the conditions favorable to the existence of brackish water mol- 
lusks, carried not only sand but swept in leaves and trunks of the willow, poplar, 
magnolia, and other forest trees, from the adjacent lands. 

As the waters became gradually and progressively deeper, owing to subsidence 
of the sea bottom, the coDditions favoring the acummulations of sandstones and 
the existence of brackish water mollusks disappeared. The shore line was shifted 
farther to the east. The sediments of the region about Sioux City became finer 
and settled down in regular layers beyond the reach of disturbing currents. The 
downward movement of the sea bottom seems not to have been altogether con- 
stant during the epoch of the Dakota group. There were occasional oscillations that 
from time to time permitted the formation of thin beds of sandstone, but before 
the close of the epoch the amount of sand that reached as far as Sioux City was in- 
significant, and fine clay shales greatly predominated. The shales of the Dakota 
group gradually merge into those of Fort Benton. During the second epoch the 
subsidence had carried the shore line so far to the east that all coarse sands were 
deposited before reaching the area in question. Before the Fort Benton epoch 
began the brackish water estuary had long been transformed into a portion of a 
clear open sea. At all events, daring the epoch true marine mollusks, such as 
Inoceramus and Ostrea, had supplanted Cyrena and Margaritana, while marine saur- 
lans and teleost fishes multiplied and became the dominating types of the oceanic 
realm. 

The soft limestone and softer chalk of the Niobrara group are indicative of still 
deeper waters and remoter shores. During this epoch no gross sediments from the 
land reached as far as Sioux City. Not since the earlier part of the Dakota group 
had it been possible for leaves and twigs of forest trees to be carried into the 
region. It was during this Niobrara epoch that the subsidence reached its max- 
imum, and the maximum extension eastward of the Cretaceous sea was attained. 

Toward the close of this epoch the upward movement of the land began, the 
sea withdrew, and shales of the Fort Pierre group were deposited above the chalk 
from Yankton westward. 

When we recall the fact that the three groups recognized at Sioux City and Ponca 
represent the effect of continuous sedimentation over a subsiding sea bottom it 
will be seen that the question of dividing the sediments into distinct groups 
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at all is simply one of convesience. Farthermore, any lines that can be drawn 
between the divieions, if divisions are to be made, must be to a lar^ce extent purely 
arbitrary. The upper portions of the Dakota merge intulually into the Fort Ben- 
ton, while the Fort Benton (?roup passes by gradual transition paleontologically, 
and in some places Hthologically, into the calcareous beds of the Niobrara. 

Farther west, where the sea was deeper and the conditions presumably more 
uniform, the distinctions between some of the groups cannot be maintained, and 
King has combined the deposits of the Fort Benton, Niobrara and Fort Pierre 
epochs under the single designation of the Colorado group. Uayden acquiesces in 
this arrangement in his annual report for 1874; but later, in his report for 1877, 
be makes the Colorado group include only the Fort Benton and the Niobrara, 
while the two upper divisions, the Fort Pierre and the Fox Hills, are united under 
the name of the Fox Hills group. The Dakota group with its coarse sandstones 
and leaves of forest trees is still recognized as a distinct division. 

And this leads to another consideration that is of wide reaching importance in 
the correlation of synchronous geological deposits. The sandstones at the base of 
the Dakota group near Sioux City owe their physical and even their paleontologi- 
cal characters to conditions prevailing near the shore. As the bottom subsided 
and the shore was moved farther to the east, the character of the deposits at Stoaz 
City changed, but coarse, cross-bedded sandstones and other littoral deposits, 
charged with leaves and twigs of forest trees,, must still have been formed in prox- 
imity to the new shore line. Even while the chalk and limestone of the Niobrara 
epoch were being precipitated over western Iowa from solution in clear sea water 
that contained no trace of sediments, sandstones and shales, containing numerous 
impressions of leaves and branches of terrestrial plants, must still have been piled 
up along that most remote eastern shore. But if the shore deposits of the Nio- 
brara epoch could now be found, it is probable that every competent geologist or 
paleontologist would refer them unhesitatingly to the Dakota group. Deposits 
absolutely synchronous may present very wide extremes of lithulogical and paleon- 
tological characteristics. It is possible, 1 think, to recognize a law which I have 
not seen expressly formulated, but which may run something in this wise: Syn- 
chronous deposits of the same geologic basin are more likely to present uniform 
lithological and paleontological characters, if the geologist traces them along a line 
parallel to the shore of the basin. If the observations are made along the line 
that is radial to the geologic basin, or at right angles to the trend of the shore, the 
different parts of absolutely synchronous beds are almost certain to vary in litho' 
logical and paleontological characteristics so much as sometimes to make it appear 
that different parts of the same bed belong to different geologic epochs. 

This law may have greater force in connection with the study of Mesozoic and 
Cenozoic strata than in the study of the more ancient terranes, but even among the 
Paleozoics it must frequently have an important application. 
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ON THE STRUCTURE AND PROBABLE AFFINITIES OF CERIONITES 
DACTYLIOIDES OWEN. 

BY 8. CALVIN. 



In his Report of a Geological Exploration of a part of Iowa, Wisconsin^ and 
Illinois, made under instructions from the Secretary of the Treasury of the United 
States in the autumn of the year 1839, Dr. David Dale Owen describes and figures 
a small fossil from the **CoraUine beds of the Upper Magnesian Cliff Limestone of 
Iowa and Wisconsin," under the name of Lunulites? dactioloides. The report was 
printed in June, 1840, and was reprinted with some additions and emendations in 
1844. The fossil in questitn, Lunulites? dactioloides, is described briefly, as fol- 
lows, on page 68: Truncated spherical, with five or six sided cellular depressions 
in rows around the circumference, like those on a thimble, one inch and a quarter 
in circumference.*' The illustration of the species, Figure 4, Plate XIII, exhibits 
a fossil with a spherical surface marked by rounded pits arranged quincuncially. 
The pits are relatively large and separated from each other by thick walls. Owen's 
figure is indeed a very imperfect illustration of the fossil as we now know it; and 
were it not for the text which describes the cellular depressions as five or six sided, 
and the fact that no other spheroidal fossils having the surface marked by polygonal 
depressions are known from the horizon of the Niagara limestone, the forms we 
have studied might never have been identified with Owen's ppecies. The identifi- 
cation was first made by Meek and Worthen^who, in the Geology of Illinois, Vol. 
Ill, page 345, give the results of their study of this species under the name of 
Pasceolus? dactylioides Owen. They recognize the difference between the form 
they describe and Billings ' genus Pa sceolus^ but without deciding the zoological 
relationship of the form under consideration, and even without settling the ques- 
tion of whether it was an external or internal cast, they propose for it the new 
generic name of Cerionites. 

In the fourth volume of the Geology of Wisconsin, page 267, Prof. R. P. Whit- 
field effects another change in the spelling of the specific name, and discusses the 
characters of the species in question under the head of Cerionites dactyloides 
Owen, although in the description of Plate XIII, Whitfield allows the name to 
stand as Cerionites dactiloides. 

Concerning the specific name I think it must be evident that Owen intended to 
use a term implying, not that the fossil described was like a finger, but that it was 
like a ^Ai»w6/e— something to put on the fincrer. The word that comes nearest to 
standing for thimble may be spelled with our Roman letters daciulios from which 
we may derive dactilioides, the form in which O^en probably intended to write it, 
or dactylioides, the more correct spelling employed by Meek and Worthen. 
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Cerionitea is found in Iowa about the middle of the Niagara limestone, bein^ 
most plentiful at the horizon represented by the exjx)8ure8 near Maquoketa, in 
Jackson county. The matrix is a buff or yellowish dolomite, and the fossil itself as 
usually found, and as it was seen by Owen and Messrs. Meek ana Worthen, is a 
more or less compressed sphere, from three- fourths of an inch to an inch and a half 
in diameter, composed of the same material as the matrix, and marked on the sur- 
face by shallow pits that are usually six sided, though the number of sides may vary 
from four to seven. The pits vary also in size, although the relations are not abso- 
lutely constant; still in general the larger pits belong to the larger individuals. A 
small tubular opening descends from the bottom of each pit to the center of the 
sphere. For a good illustration of the usual appearance of the fossil the reader is 
referred to the Geology of Illinois, volume III, plate 5, figure 2c. 

The appearance of the fossil varies with the conditions und6r which it was 
preserved. There are also differences of appearance due to variations in modes of 
growth. Meek and Worthen recognize an upper and a lower side differing in 
respect to size and character of the pits. WhitSeld speaks of a point of attach- 
ment. From a study of a large series of individuals we may now demonstrate that 
the normal colonies of Ceriouites, when alive, were spherical, unattached bodies, in 
which the structures now indicated by the pits were similar in size and other char- 
acteristics over the entire surface. On the surface of a number of our specimens 
we have a series of prisms, about a tenth of an inch in length, with their inner 
rounded ends resting in the concave pits. These prisms, which correspond in num- 
ber and size with the pits of the surface, as we usutflly see it, aie very loosely 
attached to the body of the fossil and to each other; indeed, it is evident that 
between the individual prisms, and between the ends of the prisms and the bottoms 
of the pits, their laminae of some sort have been dissolved out Moreover, the 
prisms are of the same material as the matrix, and also of the same material as the 
fossil itself. 

Now, in all our dolomites the fossils are usually in the form of casts. Chitinous 
and calcareous structures are dissolved away, and the places these structures 
occupied are, in a majority of instances, vacant; what was hollow in the original 
fossil has been filled with the material of which the embedding rock is constituted, 
and what was solid is simply an unoccupied space. Bearing thrse facts in mind 
we can easily restore the original solid parts of Cerionites. All the solid parts of 
our present fossils of this genus from Iowa were hollow. The vacant spaces 
between the prisms referred to. and between the wounded ends of the prisms and 
the bottom of the shallow pits were occupied by these laminae of chitinous or cal- 
careous matter. The small opening leading from the bottom of each pit toward the 
center of the sphere was occupied by a slender cone that was probably hollow, 
especially at its larger outer end. The spaces now occupied by the prisms were 
hollow and bounded by their walls, constituting the laminae already mentioned; so 
that we would get, as a result of our efforts to restore the solid parts of the original 
organism, a number of shallow, polygonal coherent cups, with thin chitinous walls, 
so arranged as to enclose a spherical space, each cup sending toward the center of 
the sphere a slender radial tube or rod of the same chitinous material. The tubes 
or rods were certainly very delicate at the center of the stem, at which point they 
were probably all more or less intimately united and from which they diverged as 
radii, one to the bottom of each cup. 

Cerionites, therefore, was a colony of individualized units of some sort. Each 
separate individual was surrounded by thin chitinous or calcareous theca, that took 
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the form of a shallow po)y£^)na] calyx. Each was united to the center of the sphere, 
the point at which growth began, and from which it proceeded outward along 
radial lines, by a slender thread of protoplasm which was also inclosed in a 
delicate chitinous sheath. The colony was free, and doubtless moved through the 
water with the graceful rolling motion that characterizes colonies of Uvella and 
Synura. The movements of the still more beautiful and much more familiar 
Volvox glohator will convey to users of the miscroscope a correct idea of a mode 

of locomotion I fancy they might have wit- 
nessed, without the aid of the **tube,'' in all 
the sheltered covers of the Upper Silurian 
period where Cerionites congregated. It is 
probable that the skeleton was chitinous rather 
than calcareous. It was flexible enough to 
undergo extensive deformation without break- 
ing, and exposed parts were frequently de- 
composed before the entire structure was 
embedded. 

The zoological position of Cerionites is less 
clear than the structure of its skeletal parts. 
It is scarcely probable, however, that the 
zooids that inhabited the delicate chitinous 
thecse, attained the rank of Hydrozoa, It 
seems more probable that they were rather gigantic Protozoa, At all events I 
know of nothing to render such a view improbable. Some of our modem protozoa 
are about as large as the smaller individuals of Cerionites. Individuals of the 
f^enus Noctiluca are often a twentieth of an inch in diameter, and the gigantic 
Actinosphceria to which I called attention in the American Naturalist for 1890 (Vol. 
25, page 934), are even larger. Many of the Protozoa secrete a chitinous case or lorica. 
Many, as Uvella and Sitnura, live in spheroidal colonies in which the individuals 
are attached by bands of more or less modified protoplasm, to the center of the 
sphere, and in Synura, each zooid is contained in a separate membranous sheath 
which takes the form of calices here conceived to have been present in Cerionites, 
Figures 12 and 13, plate i of Eent*s Manual of the Infusoria, representing Megos- 
phasra planula, approximate very closely the figures that must be made to express 
my conception of a living colony of Cerionites, The tigure accompanying this 
paper is simply an attempt to represent diagramatically an ideal section of such 
a colony. 




Ideal section of Oerlonltes (orig- 
inal). 



NATURAL GAS AND OIL IN IOWA. 



BY CHABLBS BOLLIN KBYE8. 



During the past decade no geological question has awakened more popular inter- 
est than that of the possibility of finding natural gas and petroleum within the 
limits of the State. In a number of places shallow borings have yielded from time to 
time sufficient quantities of natural gas for local use. At some of these places the 
citizens are kept constantly in a feverish state of expectancy which is ever ready to 
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bant beyond all reasonable boand at the slightest provocation There is scarcely a 
county in the State where the problem has not been agitated to a greater or less 
extent. Some have even gone to considerable expense in testing but without 
success. 

The excitement occasioned by the discoveries of gas and oil in Pennsylvania^ 
Ohio and Indiana was second only to that of gold in California. The rapidity with 
which the new fuel was utilized everywhere is fresh in the minds of many. The 
complete revolutions wrought in the various industries are familiar to all. 

With gas and oil in abundance m the neighboring states; with a close similar- 
ity of geological formations; with an expectant people already testing in different 
parts of the State, the question naturally arises: What are the probabilities of 
obtaining these substances in Iowa? 

Before attempting an answer, however, it may be desirable to review briefly the 
conditions of a successful flow. These conditionb fall under two heads: 

(1) The Origin. 

(2) The Accumulation. 

Origin. — The different theories concerning the origin of natural gas and mineral 
oil need not be considered in dttail here. Nearly all geologists now believe that 
organic matter buried in the rocks at the time they were laid down is the real 
source of petroleum; some regarding it as a kind of distillation through means of 
moderate heat; some, as the result of decomposition. 

Manner of Accumulation. — Contrary to popular opinion petroleum is a widely 
distributed substance. The well known dolomites of Chicago contain large quan- 
tities. Orton has shown that the Waterlime formation, of Ohio, which is a com- 
pact magnesian limestone having a thickness of 500 feet in places, contains not less 
than 2,500,000 barrels of oil to the square mile. This is rock through which the 
oil is disseminated so as to be perfectly unavailable; yet, if it could be gathered 
into one place that contained in only three townships would equal nearly 260.000,000 
barrels, or the total amount obtained from the Pennsylvania and New York oil 
field up to the year 1885. Now, in Iowa there are doubtless rocks as rich in oil as 
the Ohio Waterlime. The Lower Carboniferous limestones in the southern part of 
this State are good examples. 

With oil almost universally distributed, what are the conditions of its accumula- 
tion in quantities of commercial value? For the financial success of an enterprise 
of this kind four conditions must be fulfilled. The absence of any one of them can 
only result in failure. There mu?t be: 

(1) A suitable receptacle or reservoir to allow the oil and gas to accumulate. 

(2) A non-porous cover to retain these substances. 

(^) A particular geological structure or arrangement of strata. 

(4) A pressure sufficient to force the oil and gas to the surface. 

The Eesercoir is commonly a coarse sandstone, conglomerate or porous lime- 
stone. There rocks allow the ready transmission of liquids or gases from one part 
of a stratum to another. 

In order that the gas or oil may be retained within the porous stratum, some 
close grained rock must overlie it. This impermeable layer is usually found in 
some shale. 

Thus far the origin and conditions of accumulation of the oil and gas are to be 
found almost everywhere on the globe to a greater or less extent— wherever the 
stratified rocks are laid down. With all these conditions fully satisfied there is 
another very important factor — geological structure. The rocks must be tilted. 



IOWA ACADEMY OF SCIENCES. 



17 



This caases in the porous rock a movement of the water, oil and flras particles— a 
free mechanical rearrangement. They accumulate in order of their specific gravity 
— the water at the bottom, then the oil and then the gas at the top. The par- 
ticular structure of the earth's crust must be ordinarily an arch or anticline. The 
structure of the great oil belt at Findlay, Ohio, is as follows: 




Cross section of the Findlay region. (After Orton.) 
It is readily seen that having arranged themselves according to their specific 
gravities the gas occupies the central portion of the arch, the water the bottom 
and the oil a space between. When the top of the dome is pierced gas 
escapes; when the arch a little farther down is drilled into out flows oil; and if the 
strata near the base of the bow are penetrated only water appears. The formation 
of the arch is due to the same causes that elevates the mountains. A section ac- 
cross the Appalachians to the Mississippi river shows sharp folds near the center 
of the uplift. In passing westward the folds get lower .and lower until near the 
great river the strata are almost horizontal. 



General section from the Appalachian to the Mississippi Ulver. 

In Pennsylvania and West Virginia some of the anticlines are so sharp that the 
top of the arches are fractured. If ever any gas had accumulated there it escaped 
long ago. In Ohio the folds are relatively low. They would not be impressed 
in existing topography, for erosion obscures geological structure of this kind by 
leveling the country — the elevations much more rapidly than the lowlands. 

The next condition to be considered is the presence of rock pressure, as the Penn- 
sylvania drillers term it. It only needs to be stated that according to the best 
evidence now at hand the pressure is artesian or hydrostatic and is measured by 
height of the column of salt water that would rise in any well were water struck 
instead of gas.* 

Such, then, are briefly the conditions, the fulfilment of which are necessary for 
a successful flow of gas and oil of economic value. 

Now, which of these conditions are satisfied within the limits of Iowa? Which 
are not, if any? What are the prospects of striking either substances under con- 
sideration in the State? 

It has already been shown that large quantities of petroleum are doubtless dis- 
seminated through Iowa's rocks, just as elsewhere — the direct evidence being the 
actual presence of considerable amounts of hydrocarbons. 

There is little doubt but that the porous strata or reservoirs and the shale cover- 
ings are present. This is indicated by artesian wells already put down in the dif- 
ferent parts of the State, as well as by the succession of the beds observable in the 
northeastern part of the State. 

* The preceding remarks on the accumulation of the hydrocarbons are condensed 
largelv from Orton and White who have done more than any other persons to place 
the oil and gas industry on a scientific basis. 

2 
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The pressure is sufficient, as is known from several sources. 

There remains yet one necessary condition unsatisfied. That is geological 
structure. 

It is well known that the strata in Iowa have a general dip to the southward— 
the total amount of fall being probably in the neighborhood of 3,500 feet. Bat the 
State of Iowa is covered everywhere with a thick mantle of glacial deposits hiding 
from view the stratified rocks almost entirely. Numerous streams, however, have 
corradeu their channels completely through the drift debris even into the under- 
lying indurated rocks, thus exposing in many places the arrangement of the differ- 
ent layers. It will be sometime before anything like accurate and detailed cross- 
sections can be made across the State in the direction of the common inclination of 
the rocks. Yet good progress in this work has already been made. 

There is a widespread opinion that the Iowa strata have still their uninter- 
rupted seaward tilt unaffected by deformations of any kind. Such, however is not 
the case. Although far removed from mountainous districts orographic move- 
ments have affected the beds to a slight extent, producing low folds. A number 
of these low anticlines and shallow synclines have long been known, though rather 
vaguely. According to McGee, who has indicated recently some of the chief axes 
in a sketch map of the State, the anticlinals of the eastern part of Iowa trend south- 
westward. Other folds have been recognized in the central and western portions 




Sketch-Map of Iowa, showing Principal Lines of Deformation, 
of the State. The extent of this folding is at present unknown, but in some cases 
it may prove to be very considerable; sufficient perhaps to satisfy the last require- 
ment for a flowing well. It is not then beyond all hope that when, ere long the 
arching dome of some low anticline is pierced we may yet hear the mighty roar not 
soon forgotten, or listen to the gushing stream of liquid amber. 



IOWA MINE RALOaiCAL NOTES. 



BY CHARLK8 ROLLIN KBYES. 



Pi/n<«.— Quite recently there have been obtained from limestone cavities in Lee 
county some small but very perfect pyrite crystals. The faces are brightly reflect- 
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ing and meet in sharply defined edges. The more common crystaJlographic forms 
are the pentagonal dodecahedron, or pyritohedron, and the cube, with all grada- 
tions between the two. Though small they are perhaps the most perfect crystals of 
this mineral found in the state up to the present time. 




Pyrite.— Upper two from Dubuque; lower four from Ft. Madison. 

From the Einderhook clays of Burlington were obtained a number of bright- 
faced specimens showing the cube with the comers very slightly truncated by the 
octohedron. These occur sometimes singly, sometimes in aggregates of consider- 
able size. 

In the black bituminous shales of the Lower Goal Measures at Des Moines occur 
some rather remarkable specimens of pyrite. The form is the octohedron modified 
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very slijyrhtiy by the cubic faces. In the direction of the crystallographic axes the 
octohedral comers have become greatly extended from the center formingr long, 
series of octohedrons partly inclosed in one another, the terminal one in each of the 
six sets beingr almost perfect except on the end of attachment. With one series 
pointing directly in front and the opposite one directly behind the remaining arms 
forms a slender Swiss cross, whose dimensions are sometimes from foar to six 
inches. These may be regarded as a large number of sub-individuals forming par- 
allel growths, each individual represented by a thin plate between each pair of re- 
entering angles. The terminal octohedrons are often an inch along the edges. 
But if the skeleton were completely filled out the octohedral edges would measure 
five inches or more. 

Calcite. — Among the ** geodes" from the Keokuk limestone of southeastern 
Iowa, calcite is found in many different forms ; a large variety of rhombobedrons 
and scalenobedrons and their combinations being represented. A particularly inter- 
esting occurrence is that of very perfect fundamental or cleavage rhombobedrons 
(R), with the planes of no other forms present. This is one of the rarer forms of 
the mineral under consideration and the known occurrences are very limited. 

Gypsum, — Crystallized gypsum is a rather common occurrence in many of the 
coal measure shales of central Iowa. Some specimens discovered a short time ago 
seem worthy of special note since they are unusually perfect and are found in large 
numbers. The edges are sharply .cut and faces brilliant. The crystallographic 
forms are 00 P 00, P CO, and oo P. They assume the well known diamond shapes, 
with beveled edges. Not unfrequently individuals contain very distinct ''shadow" 
crystals. 

In some localities the crystals form swallow- tailed twins and become greatly 
elongated in the direction of the vertical axis. Examples of this kind sometimes 
attain a length of six to eight inches. 

Millerite, — For a number of years past there has been noted occasionally in 
*' geode collections '* examined from different parts of Lee county in southeastern 
Iowa, certain specimens containing clear calcite crystals, traversed in different direc- 
tions by minute yellowish filaments after the manner of theia,mi\i&rfleche8d' amour 
— the rutile needles in quartz. Recently in opening a large quarry near the city of 
Keokuk, in the compact Keokuk limestone some feet below the regular ''geode 
bed" numerous cavities were encountered varying from three to twenty inches 
in size. These hollows have large, thickly set rhombobedrons of calcite juttingr 
out ' towards the center. The faces are brightly polished and the edges are 
sharply cut On some of the calcites have been found beautiful tufts of closely 
arranged, brass-yellow needles of millerite pointing from the center of attach- 
ment, in all directions to a distance of one-half to two and one-half inches. 
In some of the examples the tufts are made up of hundreds of filaments, often so 
close together that the needles of the different branches are interwoven, forming a 
dense matted mass. Often a large, perfectly transparent calcite has a tuft of long 
millerites completely inclosed in it; or a part of the tuft may be embedded in the 
lime crystal, the extremities of the needles left projecting outside. 

The Keokuk occurrences are believed to be the most beautiful ever found in 
this country, if not in the world. 

Mr. C. A. Flannery, of Keokuk, has very lately found another "nest'* of similar 
geodes containing millerite. One specimen of calcite covered thickly with needles 
of the nickel sulphide weighed over fifty pounds. Still more recently equally fine 
specimens of millerite have been reported from Ft. Madison. 
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Eruptive Rocks in Iowa. — DariDg the past few years a number of deep wells 
have been made in different parts of the State. The depths reached are from 
twelve hundred to two thousand feet. Several of these deep boringrs are of 
particular interest as they pass througrh all the sedimentary rocks into the crystalline 
basement below, penetrating the latter in some cases to the extent of several hun- 
dred feet. A typical gray jpranite has been recogrnized in some instances; in others 
different types of eruptive rocks. 

The latest drillinfir in the northwestern part of the State is the well in Hull, in 
Sioux county. At a very considerable depth — between seven hundred and fifty and 
twelve hundred feet — several thick beds of flint-like rock were passed through. 
The different beds of the rock were separated by gravels or sands several feet in 
thickness, if the samples and records are to be relied upon. Some of the flint-like 
fragments were sliced by Mr. S. W. Beyer, of the Agricultural College, and upon 
petrographical examination proved to be typical quartz-porphyry— a truly igneous 
rock, very acid in character, essentially identical with granite, but cooling under 
somewhat different physical conditions. Under the microscope the ground mass 
appears microgranitic with large clear crystals of quartz and feldspar scattered 
through it. Both kinds of pheenocrjrsts have the crystallographic angles rounded 
through magmatic corrosion. Characteristic embayments are also apparent. Now 
the interest in these eruptive rocks in sitUj true lava flows of perhaps paleozoic 
date, so far beneath the surface, centers around their nearness to the great mass of 
metamorphosed sandstone known as the Sioux Quartzite. This quartzite outcrops 
along the Big Sioux river in the northwestern corner of the State, extending 
northward from Minnehaha county, South Dakota, to Pipestone and Rock counties, 
Minnesota. Its geographical extent is much greater than was formerly sup- 
posed; and it has lately been found well exposed in Iowa twenty miles to the 
southeastward of the outcrops heretofore noted. There are large exposures in 
Lyon county in the vicinity of Rock Rapids, where the stone is quarried, and 
borings indicate a much farther eastern extension. It has been usually believed 
that no other crystalline rocks appear in the neighborhood of the Sioux Quartzite 
outcrop. It is of considerable interest then to know that G. E. Culver* has very 
lately discovered in the midst of the quartzite of southeastern Dakota, in Minne- 
haha county, within less than half a dozen miles of the Iowa boundary, or more 
accurately in Sections 15 and 22, R. 49 west, Twp. 101 north, a large mass of 
diabase. It is exposed for fully a mile along one of the tributaries of the Big 
Sieux. 

Hobbs,t who has examined the intrusive rock microscopically, finds it to be a 
well pronounced coarse-grained olivine diabase, with hornblende, biotite, ilmenite, 
and apatite present, in addition to the plagioclase, augite and olivine. 

The presence of this massive basic rock ot undoubted eruptive origin is very sug- 
gestive of the agencies that may have been involved, to some extent at least, in 
metamorphosing the old Sioux sandstone. Further investigations will doubtless 
disclose other similar types of eruptives in the quartzites of the neighborhood in ^U 
three of the states already mentioned. 

The quartzite still has its planes of sedimentation clearly defined. It lies in low 
folds which are quite noticeable in many places. 



*Oulvep and Hobbs: On a new oocurrence of Olivine Diabase In Minnehaha county 
South Dakota. (Trans. Wisconsin. A.cad. Science, Arts and Letters, Vol. VITI, pp. 208- 
210. Madison, 1892.) 

tlioc. clt. 
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Concerniug the ideological age of the Sicnx Qaartzite a n amber of different 
opinions have been expressed. 

From the first mention of this formation by Catlin, in 1837, in connection with 
the celebrated pipestone quarry, until 1866, when Hall entered the reigion, no sug- 
gestion was made regarding the age of the flint-like mass. Nicholet visited the quarry 
in 1838, and gave a very complete description of the rock; but for nearly thirty years 
no special notice appears to have been taken of the place. Hall, though not seeing 
all the exposures, concluded that the quartzite beds must be Huronian in age. 
Hayden, who examined the rocks about the same time, thought he had ample rea- 
son for regarding them as Triassic or Cretaceous. In connection with his work in 
Iowa, White was led to adopt Hairs opinion; while Winchell approaching the 
region from the Minnesota side referred the hardened sand-bed to the Potsdam- 
Upper Cambrian. Still later Irving expressed his view to the effect that the Sioux 
Quartzite was Huronian. 

Though very little information bearing directly upon the geological age of the 
indurated sandstones of the Big Sioux region is yet available, the recent observa- 
tions on the geology of northwestern Iowa are not without interest. 

The presence in situ of the undoubted eruptive rocks mentioned and at no very 
great distance below the surface of the ground in the northwestern part of the 
State; the existence of diabasic masses in the midst of the quartzite mass itself; 
the folded and disturbed condition of the strata, all point to the great antiquity of 
the Sioux formation as compared with other rocks exposed within the limits of the 
State. The inference is, then, that the rocks under consideration must be very much 
older than any others exposed in Iowa. 



SURFACE DISINTEGRATION OF GRANITIC MASSES. 

BY CHABLE8 BOLLIN KEYE8. 

Throughout the drift mantled surface of Iowa, glaciated boulders of crystalline 
rocks are of common occurrence. They vary in size from a foot to more than fifty 
feet across. These boulders are rounded more or less, globular in form, thoagb 
often slightly flattened on one side, sometimes on two. When closely examined, 
the outside is commonly found to be more or less affected by meteoric agencies, 
but the mterior is fresh and unaltered as a rule. Most of the Iowa boulders are 
known to be of northern origin, coming from near or beyond the pr'esent northern 
boundary of the United States. In this region the granite, diabase and gabbro areas 
are usually firm, and but slightly decayed at the surface, the rocks having been 
planed and scored by glacial action. Passing bey ond the limits of the glaciated 
region an entirely different set of phenomena is presented, and in an area of crys- 
tallines, the rocks are decayed for many, often one hundred or more feet below the 
surface, the bi-products remaining in situ until removed by running water. 

It is to a granite area outside of the glacial boundary that attention is directed 
—an area in central Maiyland some twenty miles west of Baltimore, near the vil- 
lages of Woodstock and Sykesville. 

The Woodstock granite forms a small isolated patch midway between the two 
largest granitic masses of the region . Though having a superficial area of scarcely 
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two square miles it is, economically, one of the most important occurrences in 
Maryland. Extensive quarries have been opened in it a short distance from the 
station of Woodstock, on the main line of the Baltimore & Ohio xuilroad. Nowhere 
among the Maryland granites is the phenomenon of jointing better shown 
than in the "east*" quarry of the Woodstock area. The horizontal divisional 
planes are particularly prominent, and at first glance give the impression of 
true stratification. These principal joints extend for considerable distances. 
They are crossed by numerous inclined and vertical planes of natural cleavage, 
which are usually much less prominent than the major lines just alluded to. 

As to the origin of the joints, it seems probable that they are due to two causes; 
in part to the contraction of the granite during its original cooling; in part to a 
subjection to severe tortion. The latter force is in all probability in action at the 
present time ; for, as already stated, it would seem that, according.to McGee,^ crus- 
tal movement is in active operation in the Piedmont region at the present time . 
The optical disturbances of the granitic quartzes of the distfict may also be due in 
some degree to the same causes. The very marked rifling also points to the 
same conclusion. That systematic jointing may actually arise from strains of this 
kind has been satisfactorily proven experimentally by Daubreef and seems to find 
full confirmation in other more extensive trials, as well as in the field. On 
approaching the middle one of the three quarries in the Woodstock district fine 
illustrations of the weathering of granite are encountered. The quarry ledge has 
the appearance of a great wall of cyclopean masonry— layer upon layer of huge 
blocks rising one upon another with the regularity and precision of human effects. 
The separate blocks are more or less oblong in shape and often measure 15 to 20 
feet in length, and from 2 to 6 feet in height; they are all more or less rounded, 
the spaces between the different boulders being filled with incoherent graniti 
sand derived from the decomposed edges and sides of the blocks. It is quite evi- 
dent that the granitic mass was originally everywhere jointed and that atmos- 
pheric decay took place much faster on the edges and corners than on the flat sides 
of the great fragments, thus quickly rounding and forming them into boulders 
like those found throughout the drift areas. The sandy matrix is usually from 5 
to 10 inches in thickness. The interior of the boulders is perfectly fresh and 
affords the best of rock for building purposes. As decomposition progresses the 
amount of interstitial sand greatly increases and the blocks become proportionately 
smaller. 

Another interesting phase of rock decay shown in the same opening is the phe- 
nomena of spherical sundering; in which huge boulders have thick concentric 
shells which come off one after another, not very unlike the different coats of an 
onion. 

It is very likely that it was during the later stages of rock decay just mentioned, 
within the glaciated region, that most of the drift boulders in nearly their present 
outlines were dislodged and transported by the glaciers. And it would appear 
probable then- that the erratics had been previously prepared to a great extent 
before removal rather than rounded from angular fragments during transportation. 

A still more advanced stage of disintegration is shown at Sykesville, where the 
weathering' effects of the granite presents some striking contrasts with that of the 
Woodstock area and is much more complete. Decomposition extends from the 
surface downward for 30 feet or more in places. The decayed portion preserves all 

•Seventh Ann. Rep. U. S. Geol. Sur., p. 619. 1888. 
tEtudes de geol. Exper., p. 300. 
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the appearances of the granite itself, but under the touch it falls readily into sand. 
This loose arenaceous material is without boulders or pebbles; is easily excavated 
to a depth of many feet, and when suitably exposed to the action of running water 
is carried away as the sand along some water-course melts into the flowing stream. 
The absence of glacial action in Maryland has thus left many phases of rock 
decay not usually met with in crystalline districts to the northward. In those 
areas where ice has acted vigorously in great masses the rock surfaces are often 
smooth and hard, with little or no traces of internal disintegration. South of the 
terminal margin of the last great glacial invasion, as in the state just mentioned, 
it is not uncommon to find in granitic and gneissic areas the rock broken down for 
many feet below the surface — the debris still remaining in situ. The depth to 
which this kind of rock decay takes place appears to increase rapidly in proportion 
to the distance passed over southward from the glaciated region, as has just been 
shown by Russell.* 



SOME AMERICAN ERUPTIVE GRANITES. 

BY CHAItLBS ROLLIN KEYBS. 

Two hypotheses, diametrically opposed, have been entertained by geologists in 
explaining the origin of large granitic masses. Accordingjto the one a granite is 
the last stage in the metamorphic alteration of mechanical sediments. According 
to the other a granitic mass is the product of the gradual cooling of an acidic 
molten magma unider pressure. In the first case it is claimed that all the grada- 
tions have been traced in the same masi from undoubted elastics through slaty, 
schistose and gneissic phases to the truly granitic types; so that one end of an 
originally sedimentary deposit may be now unaltered, while the other end is a true 
holo- crystalline rock. On the other hand unquestionable eruptive granites are 
known to pass into gneiss and even into the schistose stages, through the agency 
of enormous compression. Regarding the facts deduced in the support of the first 
assumption and without referring to any specific instances, it seems quite probable 
that in the majority of cases bearing directly on this point sufficient discrimination 
has not been exercised along the lines separating the semi from the holo-crystalline 
areas. 

Recently great stress has been laid on the metamorphosing inflaences of oro- 
graphic movements in disguising the original character of rocks — making erupt* 
ives more and more like sedimentary deposits, and clastic beds more like massives. 
But without entering into a discussion of the general subject it is intended here 
to merely set forth some of the proofs that point to the eruptive origin of certain 
granites of Maryland. That these particular rocks are really eruptive in character 
has been seriously questioned by some, by others denied. 

The rocks under consideration are scattered through the central ' part of the 
State within the eastern half of the Piedmont plateau — topographically the median 
one of three zones into which the middle Atlantic slope has been divided. 

The granites of this region comprise four petrographically distinct types: Binary 
granite, Granitite, Hornblende granite and Allanite-epidote granite. 

♦Bui. U. S. Geol. Sur., No. 52. 1889. 
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The proofs that the grranites m question are eruptive in nature is deduced from 
several different and independent sources : 

(1) From field relations. 

(2) From inclusions. 

(3) From contact phenomena. 

(4) From microscopical examinations. 

(1) Pield relations of the graniies.'-As stated elsewhere, the eastern half of the 
Piedmont re^^ion consists chiefly of flrneisses broken throuf^h in numerous places 
by undoubted eruptives, as ^abbro, diorite, pyrozenite and others, until now these 
rocks occupy fully one-half of the exposed surface of the district Now, a careful 
tracing of the erranite shows that they have cut indiscriminately across the iflrne- 
0U8 rocks mentioned, a? well as the gneiss, passing uninterruptedly from one petro- 
graphically distinct mass to another. In other words, the acidic types of crystal- 
lines to all appearances seem to be younger in age than the gabbros and the most 
basic rocks, as if they, too, had broken through all the other eruptives. Near some 
of the granite masses true granitic and felsitic dykes are clearly defined and would 
ordinarily be regarded as apophyses of the main body, were the rock regarded 
as eruptive. Furthermore, at Dorsey's Run Station, for instance, large exposures 
show the granite spreading widely apart enormous layers of tvnsted and puckered 
gneiss. At Woodstock huge blocks are completely enclosed in the granite. 

As already remarked, the line of contact between the granite and the contigu- 
ous rock is seldom determinable exactly on account of profound superficial decay. 
Tet, occasionally artificial excavations into the acid rock reveals clearly such con- 
tacts, as at the new quarry opened about two miles northwest of Garrett Park, 
where the line is very sharply defined between the granite mass and the adjoining 
Eoapstone belt. 

(2) Inclusions, — Perhaps one of the most exclusive proofs of the eruptive nature 
of some of the Maryland granites is the occurrence in the mass of large numbers 
of inclusions— fragments of foreign rocks, both sedimentary and eruptive. 
These have all been described more or less at length in another place, to which 
reference may be made for fuller details. At Sykesville, where they occur so 
abundantly, the irregular angular fragments and blocks of all sizes are identical 
with rocks in the neighborhood. In most of the cases the interior of the foreign 
pieces are scarcely altered at all, though the exterior forms more or less com- 
pletely metamorphosed shells of varying thickness. The Woodstock and Dorsey^s 
Run granites show similar phenomena equally well, or even better. In both 
instances blocks of highly puckered gneiss are very prominent; and they all pos- 
sess narrow marginal borders of dark, fine-grained, completely changed rock, 
which contrasts sharply with the light colored, surrounding granite. Certain out- 
crops near Garrett Park furnish good illustrations of the same kind; though 
here the granite has been squeezed considerably more than in the other cases 
mentioned. At this place there is one exposure showing numbers of small lentic- 
ular masses of a black color, which mi^ht easily be taken for inclusions but for 
their regularly bounded outlines. These are, doubtless, basic secretions which 
developed in the acid magma. 

(3) Contact Phenomena, — For reasons elsewhere explained the contacts between 
the granitic masses and the adjoining rocks are rarely seen to advantage. The 
investigation of the contact zones have therefore been carried on largely with the 
inclusions. This has been very satisfactory on account of the variety of foreign 
rocks represented and the abundance of the fragments. In most of the fragments 
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it is only the outside which is cbanRed, to the depth of from two to four centi- 
meters, or more, the interior still often preserviufr the rock in its original character, 
so that no doubt arises concerning its composition and structure previous to its 
embedding in the granite. The contact zones are in all respects identical with 
the contact belts of other localities where acid eruptives have pushed up against 
the same kind of rocks. 

Chemical analyses of the unaltered inclusions, the metamorphosed shells and 
the surrounding granites show that the altered shells have an acidity intermediate 
between the inclusions and the granites. 

These proofs of eruptive origin of the Maryland granites are quite similar to 
those which Barrels* has formulated from granites of Rostr^nen. 

(4) Microscopical Examinations. — Aside from the ordinary microscopical char- 
acters indicative of cooling from fusion, certain of the granites under considera- 
tion show some additional phenomena pointing to the same end. These are larere 
grains of micropegmatitic intergrowths of quartz and feldspar rounded through 
magmatic corrosion apparently and having the characteristic embayments so 
commonly associated with cases of this kind. 



STRATA BETWEEN FORD AND WINTERSET. 



BY J. L. TILTON, INDIANOLA. 



[The following article was accompanied by a series of diagrams representing the 
size, location, and relative position of the various out-crops.] 

Middle river rises on the eastern slopes of the divide in Adair and Guthrie coun 
ties. It flows just south of Winterset, in Madison county, then northeasterly to 
the northeast corner of Warren county, where it takes an easterly direction for four 
miles and flows into the Des Moines river, about eight miles below the city of Dee 
Moines. Consequently, a line drawn along Middle river trom its mouth to Winter- 
set, a distance of about fifty miles, passes from close to the lower strata of what 
White calls the "Middle Coal Measures," across the entire series of both the 
*' Middle " and *' Upper Coal Measures." In the sections found along this line we 
may ascertain the local thickness of the different strata, some facts in regard to the 
continuity of the different strata and of the different seams of coal, also the posi- 
tion of the border between the ** Middle" and ** Upper Coal Measures;" or between 
the "Lower" and ** Upper Coal Measures," following the classification that will 
probably be accepted. 

In the diagram]^ before you the different out-crops are so drawn by a scale as to 
represent the relative' thickness of each of the strata, their distances apart and loca- 
tion. These diagrams are so placed side by side as to represent the continuation of 
the strata. 

The explanation accompanying each stratum describes the surface appearance at 
the out- crop, regardless of what the texture of the stratum may be where atoios-. 
pheric agencies have had less chance to work than at the exposure; yet, comparinf? 
the out-crops of the same stratum in sections adjacent to each other, we see in various 
places a change in structure not to be wholly explained by the action of atmos- 

. ♦Ann. de la See. geol. duNord, t. XII, p. 106. 1885. 
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pheric agencies. The compoeition of the strata tbemseives is different. Here are 
not only numerous places where solid sandstone graduates into shale or into sand, 
but also places where sandstone graduates into clay, and places where the same 
strata differ in thickness. If the relation of the strata is correctly represented, six 
different seams of coal are here represented, all but one cut by erosion and varying 
in thickness, one, especially, a foot and a half thick thinning completely out in a 
mile and a half, its place being taken by a foot and ten inches of sandstone. 

The change in the strata due to the decomposition of the sandstones is readily 
understood; the surface water percolating through the soil leaches out the iron 
oxide in the stone thus allowing the stone to crumble to pieces. The change ftrom 
sandstone to clay in this particular locality seems to be due to differences in the 
direction and velocity of currents, while the same changes of elevation in the 
earth's crust that submerged the swamps and raised them aboye the water, also 
aided in varying the margins of the sand deposits. 

Close to*the western boundary of Warren county the river strikes against the 
hills which are here more precipitous than to the eastward. About three miles 
southeast of Winterset we find the section represented by the left diagram. The 
sandstone stratum lowest in this diagram I judge to belong to the '^Middle Goal 
Measures," and to mark the division between the "Middle'' and **Upper Coal." 
This stratum of sandstone you noticed continued in adjoining out-crops. The 
ledge of marble shale twenty feet in length is clearly a continuation of correspond- 
ing strata measured by White at Winterset three miles further on. 

Near the mouth of the river indications of coal are much more abundant than 
further up the river. The last diagram on the right presents a section found one- 
fourth mile east of a bridge near Clarkson, though the strata were traced by out- 
crops along the bluff from this point to Ford, four miles further on. In the side 
of this bluff are to be found numerous entries near Ford, in one of which at a dis- 
tance of fifty feet from the face of the bluff, three and one-half feet of pure coal 
was measured, the out-crop in the face of the bluff being two and a half feet. 



ANALYSIS OF WATER FOR RAILWAY ENGINES. 



BT C. O. BATES, CBDAR RAPIDS. 



The following is one of a hundred analyses made along the Burlington, Cedar 
Rapids & Northern Railway. Nearly all the samples are from the State of Iowa. 
The analysis is supposed to explain itself so far as the results of such an analysis 
are concerned. 
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AjlbkbtLba, 

WeU. 



Wb«i collected JulyS^lttO. 

When aoftljzed^ JulylO^lMO. 

Kind of weather week prevloiu to oolleecing. . Fair. 

Namberof trains watering per 2* boors 7 

Momber of gallons used per 24 hours VUM 

Location of tan It «» ft. 8. Depot. 

This water contains In solution 

Total solid matter 

Carbonate of Lime, OaCOa 

»alpbateof LlmcCaSO^ 

Carbonate of Magnesia, MgCoa 

Sulphate of Magnesia, llgS04 

Oxides of Iron and AlamJnam, FejOs and 

Al^Oa 

8ilicla.»i02 

Total Incrustlng Solids 

Alkali Chlorides. NaCl and KOI 

Alkali Sulphates. Na2S04 and K2S04 

Total Non-Incrustlng Solids 

Hardness— Eqoi valence in CaCOa 

Total Magnesia and Lime Salts 

Total Solids on Evaporation 

Total Solids on Analysis. 

Alkalies bj difference 

Alkalies by addition 

Pounds of Incrustlng Solids per 1,000 gallons 

Comparison with Cedar Biver as unity 

Com parative rating 



CSOARBAPIDe, 

Iowa. 
Oedar River. 



Average of sev- 
eral Analyses 
at differet sea- 
sons of the 
year. 



Grains per 

28.10 

14.28 

.24 

7.41 

.40 

.08 

1.00 

24.01 

.80 

2.34 

3.14 
32.40 
22.33 
28.10 
27.15 

4.00 

3.14 

3.43 

2.33 
Bad. 



Gallon. 

12.49 

ft.50 

.29 

2.48 

1.07 



.28 

10J6 

.64 

.28 

.96 

12.56 

10.46 

12.49 

U.92 

1.63 

.96 

IM 

1.00 

Good. 



A— Incrustlng Solids. 
B— Non-lnorusting Solids. 
C— Additional Information. 

Good 6 to 12 

Medium.. .11 to 18 

Bad 18 to 28 

Very bad 28 to oo 



Comparative rating based on 
total gains of Incrustlng Solids. 



SOME OBSERVATIONS ON HELIX COOPEKI. 



BY F. M. WITTER, MUSCATINE. 



In ** Land and Fresh Water Shells," Part I, by W. G. Binney and T. Bland, 
1869, the mollusk to which I invite yonr attention is called Helix cooperi. In 
** Manual of American Land Shells,** by W. G. Binney, 1885, this little mollusk is 
honored with the following 8vnon3fmy: Helix strigosa, Gould; Anguispira stri- 
goattf Tryon; Helix cooperi, W. G. Binney; Anguispira cooperi, Tryon; Helix 
haf/deni, Gobb, Patula strigosa, W. G. Binney; Anguispira bruneri, Ancy. In 
this work Mr. Binney uses the second name proposed by himself, viz: Patula 
HtHgosa, Inasmuch as the regions inhabited by this creature are quite diverse in 
regard to climate and food, it would seem most likely a considerable variation in 
size, form and color would necessarily follow. It appears to be at home throughout 
the Rocky Mountain region in the United States. 

On July 12th, 1892, I was just starting up the Rabbit Ear mountains, from the 
southwest corner of North Park. After crossing Colorado creek, a branch of Big 
Grizzley, dead Helix cooperi were noticed in the road. A little search soon 
revealed the living mollusk. Here is plenty of sage brush about two feet high, 
with here and there clumps of a woody plant about the same height as the 
sage brush, with a dark green leaf. Bunches of two or three kinds of herbaceous 
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plants were common. The snails were in these bunches of herbaceous plants. A 
few I found crawling, but the grreater portion were quiet, resting^ on the coarse 
sand or gravel, or on the stems or leaves of the plants in the shade. I could not 
determine the nature of their food. They did not seem to be under the safj^e brush. 
This, I thoufifht, was due to the absence of herbaceous plants around and under 
the sage brush. There were four in our party, and we collected a quart in 
about twenty minutes. 

On July 20th I was deer hunting in Danforth Hills, on a branch of Spring creek, 
about twelve miles north of Meeker on the White river, Rio Blanco county, Colorado. 

During a rain, I happened to observe snails crawKng about the damp weeds 
among the sage and other short brush. These were Helix eboperi. The weeds 
and brush were so wet I collected but few. Colorado creek in North Park, and the 
Danforth Hills are on opposite sides of the great divide, about 100 miles apart. 
There is but little difference to be noted in the shells from these two localities, sep- 
arated as they are by lofty, snow clad mountains. 

On my return through North Park I collected a considerable number of Helix 
cooperi at the same locality on Colorado creek. These I wrapped in paper and 
brought with me alive. They formed an epiphragm over the aperture, and some 
of them may still be alive. A few were broken and I was surprised to find some 
of these almost filled with young snails, containing from 13^ to 23^ whorls. In 
looking up the literature of Patula strigosa— Helix cooperi, I find I am not the 
first to observe that it- is viviparous. 

These snails inhabit treeless, almost barren regions. 

The altitude on Colorado creek is probably near 9,000 feet, and perhaps a thou- 
sand feet less in the Danforth Hills. I have the pleasure of presenting specimens 
of these moUusks for inspection by the members of this Academy. 



ON THE ABSENCE OF FERNS BETWEEN FORT COLLINS AND MEEKER 

COLORADO. 



BY F. M. WITTER," MUSCATINE. 



Partly because of their grace and beauty, and pai;jbly because of the small num- 
ber of species in any given locality and of their singular mode of growth and 
development, this group of plants has, to me, for many years been of more than 
common interest. Muscatine county is honored with about twenty-two species of 
ferns. As a rule these plants seek damp and shaded spots, and it would seem as 
if some of them will not thrive unless certain conditions of soil, wat«r and 
exposure are secured. Hence, a rough, rocky region, with springs and more or less 
swampy ground would, most likely, be rich in individuals and in species of this 
pteresting family. 

It was my good fortune to make a wagon journey from Fort Collins to Meeker, 
Colorado, from July 6 to August t5, 1892. Our route lay from Fort Collins north- 
west through a continuation or southerly extension of the Black Hills to a point on 
the Union Pacific railroad, twenty miles from Laramie City on Laramie Plains, 
thence west across Laramie Plains and the Medicine Bow mountains to North 
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Park, a few miles north of Pinkhampton, thence along the we&t Bide of North 
Park to Rabbit Ear Peak, thence through Rabbit Ear Pass over the Park Range to 
the Bear river, at a point near Steamboat Springs, down the Bear river to Craig 
on Foiti6cation creek, across Williams' River mountains, and the Danforth Hills 
to Meeker on the Whit6 river. I was on a sight-seeing and collecting tour, and 
among other things I expected a rich harvest of ferns. From the beginning to 
the end of the journey, over three hundred miles, entirely across the Rockies, I 
kept a close watch for ferns and orchids. The first ferns observed were along the 
foot of heavy sandstone and igneous rocks in the hills about fifty miles from Col- 
lins. These ferns were not in a flourishing condition, were small and scarce. The 
specimens I collected were lost, but I think they were a Woodsia or Cyatopteris. 
No ferns were seen from this point till in a gulch near the foot of Park Range 
mountains, within two or three miles of the Bear river. Here the ferns were very 
abundant and very large. But one species Pieris (aquilina ?), was noticed. Many 
plants were almost my own height. These two, and at the places namad, only, 
make the list of ferns seen on this road across the Great Divide. One orchid, the 
species not yet determined, was abundant on the summit near Rabbit Ear Peak. 
Nothing further was observed in this family. 

There must be some general cause operating to produce such marked absence of 
ferns along this line of travel. But one such cause suggests itself to me. Could 
it be the Alpine or sub- Alpine climate? The ferns observed were near the ends 
of my journey. Woodsia ( V) was apparently struggling for an existence, but Pteris 
was well favored in a gulch on the south side, at the foot of a lofty mountain range. 
I have the general impression that ferns, other things being equal, become larger 
and more abundant in individuals and species as we approach the warmer regions 
of the globe. I could scarcely be mistaken as to the paucity of ferns as men- 
tioned above. This may have been noticed long ago and perfectly satisfactory 
reasons set forth, but mention of any such observations have escaped my atten- 
tion. 



NOTICE OF A STONE IMPLEMENT FROM MERCER COUNTY, ILLINOIS, 
AND ONE FROM LOUISA COUNTY, IOWA. 



BY P. M. WITTER, MUSCATINE. 



The Mississippi river separates Mercer county Illinois, from Muscatine county, 
and Louisa county, Iowa, borders Muscatine county on the south. Both of these 
counties have yielded many valuable relics of the prehistoric people who once filled 
and owned these lands. The Davenport Academy of National Sciences has care- 
fully worked these fields and Muscatine antiquarians have done likewise. But it 
is not of the numerous, conspicuous, fertile mounds of these regions I wish now to 
speak. Mr. Jas. Wier, of Muscatine, for the past few years has become a zealous 
collector of a great variety of curious things. Chief among these are stone imple- 
ments which have been made or are supposed to have been made by some prehis- 
toric or savage race. An implement was brought to him by a farmer in Mercer 
county, Illinois, which it seems to me bears the internal evidence of being genuine. 
The stone seems to be a kind of porphyry. It is quite systematically wrought in 
the shape of a double ax. At the common eye it is 1^ inches thick and IM inches 



IOWA ACADEMY OF SCIENCES. 



31 



wide. It is 4^ inches between the extreme convexity of the catting edges. The 
cord of the cutting edges is 3^ inches and from the center of the eye to the angle 
on the cutting edge is 2^ inches. The cutting edges are but slightly convex. 
The sides of each bit are nicely worked, concave next to the eye then convex near 
the edge. The cutting edge itself on each bit is nearly % of an inch thick. 




Stone implement, about %. actual size. (From Photograph.) 

I have examined all the literature at my command and fail to find anything 
satisfactory as to what this instrument is or was intended to be. The point, how- 
ever, to which I wish to call especial attention is a start made to drill the eye. A 
hole is commenced nearly % of an inch in diameter. This was done in such a 
manner as to leave a core. Now, what kind of a tool could this primitive man 
have had to do such work? It seems to me we are limited to the supposition that 
it was wood or bone. The cutting must then have been done with sand. Would 
this be the only way to do such work with the means at his command? 

The implement from Louisa county is of Red Porphyry. It is supposed to be 
a shuttle. It was found near Grandview, Louisa county, Iowa, and is now owned 
by Mr. James Weir. I can hardly see how a stone so hard to work should have 
been chosen when a much softer rock would have done equally well. 

The following measurements will give some idea of this instrument: The rim 
of the open side is flat or all in one plane, 2^ inches long and 1^ at its greatest 
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width, an ellipse; the trough is % i<^ch deep, with holes near each end; these were 
drilled from both sides with a conical instrument The greatest depth of the 
implement is 13^ inches, somewhat flattened on the convex edge over the holes. 

Through the kindness of Mr. Weir I am permitted to exhibit these relics to the 
members of this Academy. 



SOME RfcASONS WHY FROGS ARE ABLE TO SURVIVE. 



BY OILMAN DREW, OSKALOOSA. 

The Leopard frog (Rana halecina, Kahn) and allied species occur in con- 
siderable numbers and have a wide geographical distribution. 

Being entirely defenseless, beset by enemies at every turn — fish, reptiles, 
birds and mammals — as well as being cannibals among themselves, subject to 
many diseases and the hardships of great extremes of temperature, they are, 
withal, able to maintain their numbers. 

They are able to survive— first, on account of their activity and mode of 
life, being equally at home on land and in water ; secondly, they are able to 
resist great changes in temperature ; thirdly, they can go for many months 
without food, and fourthly, they are very productive. 

Disturbed on land, they generally jump into the water, where they find a 
hiding place and remain motionless unless danger approaches very near. 
Pursued in water, they either dive among the rocks or into the mud, or in 
some cases escape to the land. In either case, in localities where they have 
not often been disturbed, they may easily be approached if all motions are 
made slowly and carefully, but quick motions will generally cause alarm. 
A frog can be most thoroughly alarmed, especially one that has lived for 
some time in a region infested with snakes, by running a stick toward it, 
causing the grass to rustle. In such a case, if not where it can immediately 
plunge into the water* it executes a series of frantic leaps with great rapidity, 
stopping only when at a considerable distance from the place of disturbance. 
When disturbed in any other way, the same frog will seldom make more 
than three or four jumps, and these are made with more deliberation. 

Living, as many frogs do, in a climate where the temperature for some 
months is below the freezing point of water, and having no covering to pro- 
tect themselves against severe cold, they survive this part of the year in a 
state of hibernation in the bottoms of the rivers and ponds, supposedly 
buried in the mud or sand. Judging by the time frogs disappear from the 
banks of streams, they seem to hibernate at about six to ten degrees C, and 
by the time that th^ first hard freeze comes, they have disappeared, in gen- 
eral, for the winter. In some cases, they may, during thaws, come out 
before the general break-up in the spring, but not as a rule. For some time 
before they finally hibernate, they spend the nights under water, probably 
in a state resembling hibernation, coming out again during the warmer por- 
tions of the day. 

In warm weather, a frog, when disturbed in the water, will generally 
dive, remaining under water only two or three minutes. When they receive 
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a bad scare, they may remain below the surface for twenty minutes or more, 
and in a glass can, where they are able to watch all movements around them, 
they may stay under water for more than thirty minutes without any move- 
ments being made intended to scare them. How long they can be forced to 
stay under water without drowning, when not in the hibernating state, was 
not experimented upon. 

Caged frogs, left in a moderately warm place, about twenty degrees C, 
seldom move unless disturbed, but when disturbed are very active. As the 
temperature is lowered they become less active. At from ten to five degrees 
C, when confined in a vessel of water a frog will generally go to the bottom, 
and after scratching around for some time, stop its movements^remaining 
entirely submerged, and respiring through the skin alone. It may rise to 
the surface and respire several times before finally settling down. At about 
two or three degrees C, frogs seem to become uneasy, slowly stretching 
their legs and attempting to crowd themselves further down. This contin- 
ues for some time after zero is reached, at which temperature they are quite 
restless. 

At any time down to this point activity can be restored by gradual warm- 
ing, and after torpor has set in, complete activity can be restored only by 
heat. In this condition of torpor, the muscles readily respond to stimuli 
both electiacal and mechanical, showing them to be quite irritable. After 
repeatedly punchiug such a frog with a stick, it shows its uneasiness for a 
number of minutes, stretching its legs, spreading its toes, and even coming 
to the surface for a few swallows of air. The eyes generally remain closed 
most or all of the time while in this condition of torpor, but in some cases 
they are not closed at all, although the frog is not disturbed by quick and 
direct motions very near them. When the eyes are touched they respond 
with a wink, commonly remaining closed thereafter. 

Two frogs were placed in a jar of water which was reduced in tempera; 
ture to the freezing point seven different times. For the first three limes 
they responded much in the manner described, but the foUrth time and 
thereafter, one of them, after staying down for some time, arose to the sur- 
face and respired just as the water began to freeze, continuing respiration 
even while the ice was forming around him. On the seventh cooling both 
came to the surface in the same manner. These actions, however, may 
have been accidental. No delicate instruments could be obtained to experi- 
ment on the difference in temperature of the frogs and the surrounding 
water, but it was not great, as the thermometer used would show no change 
when the bulb was placed immediately upon the body of one. 

One frog was placed in a towel where the temperature of the atmosphere 
was two degrees below zero C. for six hours, and although in a perfect tor- 
por was capable of slight movement on handling, and on warming regained 
perfect activity. 

A frog kept in my room was one night subjected to a fall in temperature 
that froze the water in which he sat sufiSciently to inclose the principal part 
of the head, all of the legs and the sides in ice. A little water remained, 
bathing the under surface of the body, and the back, which was above the 
surface of ihe ice, had a moist appearance. By carefully thawing this frog 
out he lived and was kept for fully two months afterward, showing that the 
vitality had not been greatly reduced. On going to the frog cage in the 
o 
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morniDg, all of the fro>(8, thirty-seven in number, were found entirely 
motionless and surrounded by ice, which; as the water had frozen had evi* 
dently by the movements of the animals been kept in a mushy condition, in 
which there was a very little water. This happened a second time, and in 
neither case was there a single death. 

Two frogs were placed in a room where the temperature was one-half 
degree above zero, one wrapped in a towel, the other put in a pasteboard 
box filled with water, so that most of the expansion due to freezing woald 
be relieved by the breaking of the box rather than exerting the whole strain 
on the frog. These were left over night. In the morning the thermometer 
marked sftcteen degrees below zero. The one wrapped in a tow^l was 
found frozen stiff and the other in a block of ice. Neither of these showed 
signs of life on being thawed out. 

Four frogs were left in a cage for a week, during which time the tempera- 
ture must have fallen at least twenty degrees below zero. When examined 
they were still enclosed in ice, and on being thawed out gave no signs of 
life. 

Thus far no frogs have been frozen in ice without reducing the tempera- 
ture much below zero, and under such circumstances it is barely possible 
that life can be sustained. 

Last spring, while obtaining sets of developing frog eggs, a *bottle con- 
taining a number undergoing the second cleavage, was placed on the win- 
dow sill where it remained several hours. When examined the eggs were 
found to be completely enclosed in ice, but when shaken they would quiver 
in the albuminous mass surrounding them, showing that the albumen at 
least was not frozen. Supposing the eggs were killed, the bottle was left 
by the register, and when next examined the water was found to be much 
warmer than my hand. After all this many of the eggs completed their 
•development and gave rise to active, evidently healthy, tadpoles. 

The amount of heat that adult frogs can stand is considerable, but no 
appliances were at hand with which to experiment. The moist skin bars 
them from standing such high temperatures as have been stood by men, but 
it must be remembered that with men the temperature of the body varies 
only a few degrees, although the surrounding temperature may vary a great 
many degrees. With the frog the body varies through nearly as many 
degrees of temperature as the surroundings in which it is placed. 

The prolonged vitality possessed by the muscles after destruction of the 
central nervous system, or even after isolation from the body has led to the 
use of frogs for'some experiments in preference to most other animals. The 
heart may be beating thirty-six or forty-eight hours after removal from the 
body, and muscles will sometimes reopen to electric stimuli even after 
putrefaction has set in. 

In all cases, in the live frog as a whole, or in the isolated tissues, vitalty 
is quickly destroyed by a lack of moisture. A frog escaping from a cage to 
a dry floor will generally die within twelve hours, and a muscle under 
experiment must be moistened at intervals or it loses its irritability in a 
very few minutes. 

The length of time that frogs can live without food has caused many 
stories, such as finding live frogs in closed cavities in rocks. During the 
summer frogs eat great quantities of food chiefly insects and worms, and 
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when winter comes they are in excellent bodily condition. The winter 
being passed in a state of hibernation the slight wastes are supplied immedi- 
ately from the tissues, no food being taken. In tropical countries this is 
said to be reversed, the hot dry summer being passed in a dormant condi- 
tion. When kept in captivity they readily eat flies and other insects, but as 
they will live for a considerable period of time without food, they are com- 
monly so kept. It has thus been found that frogs will live three or fottr 
months without food and suffer but slight loss of tissue. They have been 
kept nine months in cages where there was no chance for them to obtain 
food, and in one instance som^ were kept fourteen months. In this case a 
number died, evidently by disease, which could not be resisted in this starved 
condition. At the end of this time the remaining frogs were greatly emac- 
iated and apparently could not have lived many more months, but as they 
were then needed for laboratory purposes the experiment on their powers 
of endurance came to an end. 

The productiveness of frogs has to^lo only with the preservation of the 
species, and with the great number of the tadpoles and adult frogs destroyed 
every year, it is necessary, if the species are to be preserved, that a corres- 
pondingly large number of eggs be produced. 



PRESIDENT'S ADDRESS. 



BY C. C. NUTTING. 
I 

What we have been doing: — 

Id choosing a subject upon which to address you on this occasion, it occurred to 
me that it might be profitable to present briefly as possible, the work done by the 
individual members of the Academy, aside from the papers presented before this 
body. 

In calling upon the State to publish the proceedings of this Academy we have 
aBsumed to be a representative body of the working scientists of Iowa. Such an 
assumption could be made by any body of men who chose to call themselves scien- 
tists. It is my purpose in giving a resume of the year*s work done by our Fellows, 
to demonstrate that the real workers are in our ranks, and that our body can sup- 
port its claims by a creditable showing of achievement. And this we are able to do 
in spite of the havoc made in our ranks by the removal from our midst of an unpre- 
cedented number of our best and most active workers. 

Glancing down the list of Fellows we find that the following workers are no 
longer among us: i?. E, Call, charter member, secretary for several years, and 
prominently active in all our meetings. H, L, Bruner, formerly of Drake Univer- 
sity. Eraamm Haworth, called from Penn College to the State University of 
Kansas, one of the very first and best scientists on our list. J. E. Todd, charter 
member and at one time president of this Academy; a man beloved and honored 
by us all. Seth E, Meek, called from Coe College to the Arkansas Industrial Uni- 
versity, the only Ichthyologist of eminence that we had. 

All these known to have left the State since our last meeting. We can ill afford 
to do without them, and it will take not only good, but the best men to replace 
them. 
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Aboot two months ago I sent a circolar letter to the members of the Academy, 
requesting information concerning their work daring the past year. The response: 
was qnite general and gratifying, although several have not been heard from. 
This fact will explain the greater part of the discrepancies in the following resume. 
Bat one of oar mathematicians has been heard from. Prof. L. G. Weld, of the 
State University, has completed a work in "The Theory of Determinants,'* which is 
about to be issued. Competent reviewers have given it the highest praise. The 
subject is one involving discussion of mathematical principles of the most 
advanced order. Prof. Weld has also nearly completed a definitive determina- 
tion of our latitude by means of a combined zgaith and transit instrument fur- 
nished by the United States Coast and Geodetic Survey; probable error of result 
not > Ih of arc. 

Oar chemists have carried on their hazardous occupation without loss of life. 
Frof, A. A. Bennett, has publbhed Part I of a text- book on Inorganic Chem- 
istry, and is now working on Part II; the whole work will embrace some seven 
hundred prinfed pages. 

Prof, Floyd Davis has published a work entitled An Elementary Hand Booh 
on Potable Water, published by Silon, Burdette <& Co., Boston, and has, in the 
course of preparation, a work on Water Analysis, Chemical, Microscopical and 
Biological. He has also been working on a basis for Sanitary Analysis of Water, 
Prof. W. 8. Hendrixon has been carrying on investigations in chloe-nitro- 
tolnicline. He has prepared six of these bodies, including their acid derivations, 
and determined their constitution. 

Prof, G, E> Patrick has published conjointly with F. A. Leighton and D. B. 
Bisbee a series of experiments on **Sweet versus Sour Cream Batter.'*' He 
doubtless has published other papers during the year, of which I have obtained no 
list. The ranks of our geologists have been thinned by the removal of Profe. 
Haworth and Todd, but the remainder have been working all the harder. 

Dr, 8. Calvin, State Geologist, has published the following papers:' **Reporfc on 
Some Fossils Collected in the Northwest Territories, Canada, by naturalists from 
the University of Iowa; illustrated, giving a description of Pentamerus dicussatas 
Whitearos. 'Two Unique Spirifers from the Devonian Strata of Iowa;" illus- 
trated; a description of Spirifera urbana Calvin, and Spirifera macbridii Cal- 
vin. *'A Geological Reconnoissance in Buchanan county, Iowa," in which a rec- 
tified section of Devonian strata is presented, in which seven strata are represented, 
"Notes on a Collection of Fossils from the Lower Magaesian Limestone from 
Northeastern Iowa,'' in which the following new species are described: Strapar- 
ollus clnytonensis, Straparollus pristiniformis, Raphistorna multivolvatum. Rap- 
historna pancivolvatum and Cysteceras luthii. 

Dr. Calvin has also published numerous reviews and editorials in the American 
Geologist, besides organizing and getting under way the Geological Survey of 
Iowa. 

Dr. Charles R. Keyes has completed and sent to press during the past year his re- 
pore for the Missouri Geological Survey on the Paleontology of Missouri, embracing 
about 600 royal octavo printed pages and over sixty plates— 600-700 figures, and 
large colored geological map of the State; also a report for the U. S. Geological 
Survey on the Granites of Maryland including about 100 pages of text and fifteen 
full paged plates— some of them colored. For the forthcoming annual report of the 

^Bulletin No. 18, Iowa Agricultural Experiment Station. 

SBuUetin from the Laboratories of Natural History of the State University of Iowa 
Vol. II, No. 2. 
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Iowa Geolofirical Survey he has prepared a preliminary report on coal, a sketch of 
the sreological formations of Iowa, an annotated catalofirue of minerals and a 
bibliography of Iowa geology. Has published besides the following papers : 

The Principal Mississippian Section.^ 

The Classification of the Iowa Carboniferous Rocks of the Mississippi Valley.* 

The Platyoeras Group of Paleozoic Gasteropods.' 

A Remarkable Fauna at the Base of the Burlington Limestone in Northeastern 
Missouri.^ 

The Present Basal Line of Delimitation of the Carboniferous in Northeastern 
Missouri.* 

"Nickel Ore" from Iowa.« 

Besides a number of shorter notes, reviews and newspaper articles. 

Prof, S. W. Beyer has prepared for publication a preliminary report on certain 
•deep wells in the State in connection with his investigations on the artesian waters 
for the Iowa Geological Survey. 

Our botanists are also few in number at present, but are not inclined to take a 
•back seat on that account. 

Prof r. H. McBride, of the State University, has published a beautifully ill- 
cistrat^ account of the " Myxomycetes of Eastern lowa."^ Sixty-six species are 
described. 

A feature which surely will prove of great value to botanists is the keys to fam- 
ilies and genera scattered through the work. 

Prof. McBride is now extending his labors to the Fungi of North America, 

Review of '* Monograph of the Myxomycetes.'* Ger. Mar&see, London. (In 
press.) 

Prof L, U, Pammelf of the Agricultural College, has published the following 
papers: ** On the Seed Coats of the Genus Euphorbia;''^ Illustrated: with a par- 
tial Biblliography. He concludes that the seed coats offer few characters of sys- 
tematic value. 

'* Fungus Disease of the Sugar Beet,^ especially in Iowa. 

'Temperature of Plants,*' read at the Rochester Meeting of A. A. A. S., show- 
ing that temperature in shaded ground is lower than in open ground. 

Report on **Some Observations on Parisitic Fungi in 1892.*' The fluctuations 
•of temperature were very sudden. Peach trees suffered greatly from Taphrina 
'deformans, T, amea^ T,pruni, Puccinia rubigo-vera and P. graminis were reported 
as common. 

Prof. Pammel is now working on a paper on the " Chromogenic bacteria^'' at 
Ames, in which a full bibliography and descriptions of new species will appear. 

He is also carrying on a series of experiments in crossing curcubito, which show 
that the species experimented with will not cross. 

Among the zoologists active work has been carried on as follows : 

Oilman Drew has been observing the habit of dragon flies. 

Prof H. W, Norris, of Iowa College, has made an important contribution to 
animal morphology in the shape of a paper on ** The Development of the Auditory 

^Bulletin Geological Society of America, Vol III, pp. 283-300, 1 plate. 

2 DlssertatioQ Johns Hopkins University, 1892, 21 pp., 1 plate. 

3 American Geologist, Vol. X, pp. 273-277. 

4 Am. Jour. Sci. (3). Vol. XLIV. pp. 447-452 
fi American Geologist, Vol. X, pp. 380-384. 
•Engineering and Mining Journal, Vol. LIV. p. 634. 

7 Bulletin from the Labratories of Natural History of the State University of Iowa 
Vol. II. No. 2. 
•Trans. St. Louis Acad, of Soi. Vol. V., No. 3. 
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Vesicle/* the first of a series of ** Studies on the Development of the Ear of 
Amblystoma," commenced in the Journal of Morphology, VoL VII, No. 7. So far 
as I am aware this is the most important morphological work done by any Iowa 
zoologist during the year. Reconstructions in wax from serial sections were made, 
and the whole subject clearly presented in a series of excellent figures. Prof. Nor- 
ris has also published an account of the ** Development of the Ovule in Grundilia 
squamata,^^ ^ He is at present continuing his studies of the Vertebrate Ear, espe- 
cially in Batrachia. 

C, C» Nutting has published a review of the late work on "Coloration of Ani- 
mals, by Beddard • 

•* What is an Inherited Character ? "■ in which an atempt is made to show 
the impossibility of finding such^ a character that will be accepted by the Neo 
Darwinians. 

"Report on Zoological Explorations on the Lower Saskatchewan River.^ 
This report is devoted largely to the collection of birds made by a party from the 
State University in the summer of 1891. Over one hundred species were collected, 
and many interesting phases of plumage are described. A specimen of grouse 
containing the characters of Dendragapua canadensis and D. Franklimi, and a 
warbler containing specific characters of Geothlypis macgUlivrayii and G, phih 
adelphia, are described. 

A paper has been prepared for publication on the "Vascular Supply of the 
Teeth of the Domestic Cat,'* and investigations on the poison apparatus and fangs 
of Heloderma horridum have been made resulting in the discovery of a beautiful 
demonstration of the homology of teeth and scales, the scales containing true dentine. 

Prof. Herbert Osborn, of the State Agricultural College, has been active as ever, 
An important work is a paper on Lice Affecting Domestic Animals.^ Illas- 
trated. Fifteen species of these pestiferous insects are described . An introductory 
account written in plain English for the people is a commendable feature. The 
methods for exterminating several of the parasites are also given. 

Professor Osborn and H. A. Gossard are the joint authors of Reports on Injurious 
Insects, Prof. Osborn 's most important work this year, from a systematic stand- 
point, is his ''Partial Catalogue of the Animals of Iowa.*** The list of mammals is 
from a previous list by the author and one by F. W. Coding. 

The list of birds is, as the author says, condensed from one published by Cbas. 
Keyes and Dr. H. S. Williams in 1888. Two species are added by Prof. Osborn^ 
Lanis atricilla, Ia.(?) and Callipepla squamata, reported by Prof. J. E. Todd in 
1889. 

The lists of Reptilia and Batrachia are based on the collections in the Agrical- 
tural College museum. A list of fishes is added by Prof. S. E. Meek. 

The lists of Uymenoptera and Lepidoptera are based on the collections of the 
Agricultural College. 

In his list of Coileoptera, Prof. Osborn has added 384 species to the list of 871 
species published by H. F. Wickham in the Bulletin from the Biological Labora- 
tc»ries of Natural History of the State University of Iowa, Vol. 1, No. 1, 1888. 

The following is a partial list of other scientific papers published by Prof. 
Osborn during the year 1892: 

Am. Nat., Aug., 1803. 

ScieDoe, 1892. 

Am. Ntit.. Dec, 1892. 

Bulletin from the Biological Laboratories of S. XT. I., Vol. Ill, No. 1. 
s From Bulletin No. 16 Iowa Agrio. Experiment Station. 
* Published by authority of the Board of Trustees of Iowa Agricultural OoUege. 
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Beport of a Trip to Kansas to Investigate Reported Damages by Grasshoppers. 
Insect Life, Vol. IV, pp. 49-56. 

The Clover Seed Caterpillar (in connection with fl. Oossard). Insect Life, Vol. IV 
pp. 56-58. 

An Experiment with Kerosene Emulsions. Insect Life, Vol. IV, pp. 63-64. 

Oxlgin and Development of the Parasitic Habit in Mallophaga and Pediculidae. 
Insect Life, Vol. IV, pp. 187-191. 

Notes on Grass Insects in Washington, D. C. Insect Life, Vol. IV, pp. 197-198. 

The True Bugs, or Heteropteraof Tennessee. Insect Life, Vol. IV, p. 224. (Review.) 

Notes on the Life History of Agallia sanguinoelenta, Prov. (Osborn and Gossard.) 
Canadian Entomolglst, Vol. XXIV, p. 35. (Abstract of same paper in Proc. Acad.) 

On the Orthopterous Fauna of Iowa. Can. Ent., Vol. XXIV, p. 36. (Abstract from 
Proc. Acad.) 

Note on the Species of Aoanthla. Can. Ent.. Vol. XXIV, pp. 262-265. 

Honey Bee, or House Fly. Can. Ent., Vol. XXIV, pp. 270-271. 

Also newspaper articles on economic subjects. 

Frof, F. M. Witter has been at work on the faura of the region aronnd Mus- 
catine. 

Prof, B, Shimekt of the State University, has published a paper on ^^Pyrgulopais 
scalariformist^*^ in which the author concludes that P. scalariformis and P. missis- 
sippietisis are identical and calls them by the former name. 

A list of 38 species of shells found associated with Pyrgulopsis is added. 

When it is remembered that every one of the men whose work has been referred 
to in the preceding account is forced to respond to the innumerable calls made 
upon the college professor or teacher for time and energy, and that all of the work 
was done in addition to regular work, and papers read before this Academy, the 
showing which I have been able to make has certainly been most creditable. It 
amounts to a demonstration that a majority of the real scientific workers of Iowa 
are included in our number, that this Academy is a thoroughly representative body 
of men. 

In looking over the list of persons in attendance on the last me<^tiDg of the 
American Association for the Advancement of Science, at Rochester, N. Y., 1 find 
the names of ten lowans ; seven of the ten are members of the lojva Academy of 
Sciences, and one of the remaining three is the wife of one of our most honored 
members, leaving only two of the ten not connected with this body. Such facts 
are surely significant and show that our legislators were right in officially acknowl- 
edging our Academy as the representative body of Iowa scientific workers. 



REPORT OF COMMITTEE ON STATE FAUNA. 



BY C. C. NUTTING, CHAIRMAN. 

About two months ago the chairman of this committee sent a circular 
letter to all the members of the Academy asking for notes that could be used 
in this report. Up to the time of writing, December 19th, only one member 
has responded to this request, giving an interesting note concerning one 
species of animal new to the State, and a note concerning the disappearance 
of the beaVer from Big creek, Tama county. 
Under these circumstances it is impossible to give as full a report as could 
^Bulletin from Laboratories of Nat. Hist. State University of Iowa. 
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be desired, as an indiTidnal cannot be expected to coyer the whole field of 
Zoology. We will attempt, therefore, a report on the Vertebrates alone. 

Daring the past year Prof. Osbom has published a " Partial Catalogue of 
the Animals of Iowa',** which famishes a convenient basis upon which to 
boild in completing the list. In this report all species not mentioned in 
Osbom's catalogue will be regarded as new to the State. 

MAMMALS. 

PtUorius langicauda, Bonaparte. — New to the State. Two specimens col- 
lected in Johnson county and now in the University museum. 

Mephiiis puiorius (L.^—liiew to the State. Reported from North Tama 
county, and specimen deposited in Agricultural College museum. It has 
also been reported from Johnson county, but specimens have not been sab- 
mltted. 

Canis lupus, L. — Reported as appreciably increasing in numbers in the 
northern part of the State, especially in Fayette county. 

Cariacus virginianus, (Bodd.)^A specimen of this deer was killed hist 
winter in Johnson county. There is a strong probability, but not a cer- 
tainty, that the animal had escaped from confinement in another part of the 
State. 

Castor fiber, L. Beaver. — A family of beavers is reported by Sirrine as 
having worked on Big Creek, North Tama county, for eight years past, bnt 
not a trace of them could be found last fall. 

Lepus eampestris, Bachman. Prairie Hare.— This species is slowly work- 
ing its way south. Last year it was reported by Prof. Witter from Musca- 
tine county, and during the past fall a specimen was killed in Johnson 
county, and is now in the State University museum. 

BIRDS. 

The following species are for the first time reported from Iowa: 

Sterna hirtmdo, Linn. Common Tern. Johnson county, Iowa. Speci- 
men in University museum. 

Sterna stchegrava, Lepech. Caspian Tern. Johnson county, Iowa. Re- 
ported by John Williams. Specimen in University museum. 

Phalacrocorax dilophus Jloridanus, And. Florida Cormorant. Johnson 
county. Specimen in University museum. 

Olaucionetta islandica, ((xmelin). Barrow's Golden-eye. Secured by 
Robt. £. Leach, Independence, Iowa, October 11, 1892. Specimens in 
University museum. 

Chen eaerulescens, (Linn.).' Blue Goose. Whiting, Iowa. D. H. Talbot. 
Specimens in University museum. 

Philacte canagica, (Sevast.). Emporer Goose. Johnson county, Iowa. 
Fall of 1887. J. T. Paintin. 

Plegadis guarauna (Linn.) White-faced Glossy Ibis. Rippey, Iowa, 1891. 
B. F. Osborn. Specimen in University museum. Mr. Osborn reports there 
was a flock of thirteen near Rippey, but only one was secured. 



1 Published by the authority of the Board of Trustees of the State Agricultural Col- 
lege. 

egarded as a distinct species by Bldgway. See ''Manual," p. 115. 
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Forzana jamaieensis (Gmelin), Black Rail. Barlington, Iowa, 1889. — 
SpecimeDs in the flesh examined by me. 

Tringa batrdii, Cones. Baird's Sandpiper. Two specimens killed near 
Iowa City last spring. Now in University ' museum. 

Numenius borealis (Forst). Eskimo Curlew. Johnson county, Iowa. 
Frank Bond. Specimens in University museum. 

JEgialalUis semipalmata, Bonap. Semipalmated Plover. Secured near 
Iowa City last spring. Specimen in University museum. 

[Ictinia mississippiensis (Wilson). Mississippi Kite. (Ridgway.*)] 

Falco mexicanus, Schlegel. Prairie Falcon. Storm Lake, Iowa. Frank 
Bond. Specimens in University museum. 

FaUo richardsonii, Rldgw. — Richardson's Merlin. Storm Lake, Iowa. 
Frank Bond. Specimens in University museum. 

Bubo virginianus (Gmel.). Great Horned Owl. Common at Iowa City. 
Several specimens in University museum. 

Ghordeites virginianus henryi (Cass.). — Western Nighthawk. Johnson 
county, Iowa. Specimens in Universitv museum. 

Galcariua omatuSy (Towns.).— Chestnut-collared Longspur. Cedar Bap- 
ids, Iowa. (Bailey.) 

Dendraica vigorsii, (And.). Pine Warbler. Johnson county, Iowa. 
Spring, 1892. Specimen in University museum. 

Notes on changes in geographical distribution, or unusual occurrences of 
Iowa birds. 

Anser albifrons, Gmelin.— White-fronted Goose. Johnson county, Octo- 
ber 7th, 1888. J. T. Paintin. 

Forzana noveboracensis, (Gmelin).— Yellow Rail. One specimen secured 
near Iowa City, 1892. 

Strix pratincola, Bonap.— American Barn Owl. Several seen near Iowa 
City, December. 1876, by John Williams. 

NyctcUa acadica (Gmel.) Reported as occurring near Davenport by E. G. 
Decker. 

Otocoris alpestris praticola (Honsh.). Prairie Horned Lark. Formerly 
unknown near Iowa City, but now abundant (John Williams). 

Dolickonyx oryzivorus (Linn.). Bobolink. Increasing near Iowa City. 

Xanthocephalus xanthocephalus (Bonap.). Yellow- headed Blackbird. 
The first specimen was secured in Johnson county in 1892, by J. T. Paintin. 

Sturnella magna neglecta (Aud.). Western Meadowlark. This species is 
spreading eastward over the State. Dr. Calvin and Mr. Houser report it 
as becoming abundant in Cerro Gordo county. . 

Dendroica ccerulea (Wilson). Cerulean Warbler. Rather common near 
Iowa City last spring. 

Coccothr austes vespertinus [CooT^.). Evening Grosbeak. Of very irregular 
occurrence near Iowa City. None seen last year. Two secured in Decem- 
ber, 1892, by J. T. Paintin. 

Loxia leucoptera (Gmel.). White-winged Crossbill. A flock summered 
near Iowa City in 1885 (J. T. Paintin). 

Flectrophenax nivalis (Linn.). Snowflake. Two specimens in the flesh 
brought to the University museum by J. T. Paintin last winter. 

In concluding the notes on birds, it may be said that there is a well marked 

^Originally entered In this report by mistake. Of doubtful ooourrenoe In Iowa. 
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moyement of the northern and western species toward the south and east. 
Almost without exception the novelties included in the above list come from 
the north and west. 

Amonfif mammals the same is true, although the evidence is not so exten- 
sive. The Prairie Hare is the most marked case in point. 

REPTILBS.- 

The following species are not found in Prof. Osbom*s catalogue. Speci- 
mens of each are in the University museum. 

OPHIDIA. 

Eutainia saurita (L.). Johnson county, Iowa. 
Coluber guUatus, L. Rippey, Iowa. B. F. Osborn. 
Diadophis punctatus (L.). Rippey, Iowa. B. F. Osborn. 
Crotalus horridus, L. Iowa City, Iowa. 

LACEBTILIA. 

Eumeces septentrionalis (Baird). 

BATBACHIA. 

Amblystoma j^ersonianum (Green), Baird. Specimens from Iowa in 
University museum. 

FISHES. 

The following species should be added to the list on the basis of specimens 
from Iowa in the University museum: 
AmmoccBtes niger (Raf .). Jordan. Iowa City. 
[Moxostoma microlepidota} (Le S.), Jordan. Iowa City.] 
Cliola forbesii, Jordan.* Iowa City. 
Acantharchus pomotis (Baird), Gill. Iowa City. 



SIGNIFICANCE OF THE CONCEA.LED CRESTS OF FLY-CATCHERS. 



BY C. C. NUTTING. 

In all the works on animal coloration that have come under my observatioD, 
there is a marked absence of any attempt to account for the concealed, crests of 
bright colors on the crown of many birds, notably the Tyrannidce or "Fly-Catchers.** 

The writer, although the first, so far as he knows, to offer an explanation for 
this class of facts, was for a lonp: time compelled by press of other duties, to defer 
for a number of years any considerable investigation in this direction. Last sum- 
mer, however, he took the time to examine the collection of TyrannidoB at the 
Smithsonian Institution, probably the largest series of this exclusively new world 
frroup in the world.' 

iThis is doubtless the same speoies that is entered by Meek In Osborn's list as 3f. 
dwjuiesnii, and is therefore not a speoies new to the State. 

sSynopsis of Fishes of North America. Jordan and Gilbert, 1882, p. 174, 
s The writer wishes to take this opportunity to acknowledge the never falling court- 
esy and patience of Mr, Robert Bidgway in facilitating the examination of the splen 
did collection under his charge. 
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The facts ascertained by this examination were briefly as follows : 

Oat of sixty-one genera examined, seventeen contained species characterized hy 
the possession of concealed crests, and forty-nine contained species without them. 
That is ahout twenty-six per cent of the genera contained species with these 
crests and seventy-four contained species without them. 

It has been held that these crests afforded a good generic character among the 
TyrannidoRf but the facts just given would militate against this view, a generic 
character which fails six out of seventeen times being of very questionable value. 

To one acquainted with the North American TifrannldoB only, there would seem 
to he a relation between large sized birds and the possession of these crests. Tij- 
rannus, PUangus, Milonlus and Myiodyneatia are the largest of our Fly-Catchers, 
and they all possess concealed crests, while the remaining N. A. genera (seven) 
all comprise smaller birds none of which exhibit the crests. 

An examination of all the genera of the family, however, shows that this dis- 
tinction breaks down almost completely, the average length of those species with 
the crests being 6.58 in., and that of those without the crests being 6.47 in., an en- 
tirely insignificant difference which would be much reduced if the long-tailed 
species of Milonlus were taken out of the first class. 

There is, as would he expected, a marked relation hetween the general color of 
the birds and that of the crests. 

Thus out of seventeen genera with crests, thirteen had red or yellow crests as- 
sociated with an absence of yellow in general color. Only two bad red or yellow 
crests associated with white in general coloration, and one of these, Milonlus, 
showed red on the axillars. 

Thus we see that in sixteen out of seventeen cases, or 94 per cent, there is a 
marked relation hetween the color of the concealed crests and the general colora- 
tion of the birds. 

A condensed statement of the facts may he as follows : 

First — About 25 per cent of the genera of Tyrannidce contain species possessing 
concealed crests. 

Second — ^This crest has no reliable value as a generic character, holding good 
in only two- thirds of the genera. 

Third — ^There is no relation between the size of the birds and the possession of 
concealed crests if we take the whole family into account, although in North 
America the largest species have crests, while the smaller have none. 

Fourth— There is an obvious relation between the color of the crests and the 
general coloration of the bird, a large proportion of species with red and yellow 
crests, having yellow as a main feature of their general coloration. 

Let us now attempt to explain the significance of concealed crests in the life of 
the birds. Their frequent occurrence would indicate a priori that they are of ser- 
vice to their possessors, and to point out that service is the main object of this 
paper. 

In Vol y, page 396 of the proceedings of the U. S. National Museum is the first 
suggestion of the significance of these concealed crests that I have been able to ^ 
find. It occurs in a report written by myself on a collection of birds from 
Nicaragua. 

In discussing Muscivora mexicana, a species of Fly-Catcher with a marvelous 
fan-shaped, erectile crest, the following language is used : 

** Is it not possible that this bird is provided with its remarkable crest for the 
purpose of attracting its insect prey, and that the slow and regular waving motion 
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is calculated to still farther deceive by a simulation of a flower nodding in the 
breeze?" 

I may add that further observations on the same species convinced me that my 
explanation was correct. 

Mr. Charles W. Beckham, in a paper published a year or two later (which I am 
unfortunately unable to find), has the following to say in relation to the common 
, " Kingbird " or ** Bee Martin:" 

** Several years ago I saw one of these birds occupying an exposed perch on a 
pear tree in bloom about which many bees were darting. Several times I observed 
that the bird caught the insect without leaving his perch, by quickly turning his 
head and grabbing them. My attention being thoroughly aroused, I noticed that 
many of them seemed to fly directly toward him, the majority seeming to * shy off * 
at a sh3rt distance and change their course, but very few that came within reach 
escaped him. The question naturally suggests itself: Did the thrifty hymenoptera 
mistake the fully displayed orange-red crown (I could see that the crest was erected) 
for a flower? "» 

Mr, Beckham also quotes my own obseivations on Muscivora mexicania above 
referred to. 

From that time to this there has been little attention paid to the matter, as far 
as I can ascertain. The later writers such as Wallace and Poulton have ignored 
the question entirely, although they recognize similar phenomena in regard to 
animals, and have grouped them together for purposes of discussion. 

Wallace says:* 

"Besides these insects which obtain protection through their resemblance to 
the natural objects among which they live, there are some whose disguise is not 
used for concealment, but is a direct means of securing their prey by attracting 
them within the enemy *s reach." 

**Only a few cases of this kind of coloration have yet been observed, chiefly 
among spiders and mantidsB ; but no doubt if attention were given to the subject 
in tropical countries many more would be discovered.** 

Poulton in his ** Colors of Animals,** says: 

** Special aggressive resemblance sometimes does more than hide an animal 
from its prey; it may even attract the latter by simulating the appearance of some 
object which is of especial interest or value to it." » 

Mr. Poulton cites the case of the Asiatic lizard which is colored like the sand on 
which it lives. A fold of skin at the corner of the mouth is red in color and is 
** produced into a flower-like shape exactly resembling a little red flower which 
grows in the sand.*' This the lizard successfully uses as a decoy for catching its 
insect food. 

Beddard is the only recent writer, so far as I have been able to discover, that 
alludes in any way to alluring colors among birds. After speaking of the alluring 
coloration of the lizard "fishing frog,** etc., mentioned by Poulton. he adds: 

'*It is said that the brightly colored crests of many birds act in the same 
way as a lure. Here of course there can be no question of any special resemblance 
' to a flower.'** 

And with this casual allusion Mr. Beddard leaves the question without discus- 
sion. 



i Quoted by me from Standard Natural History, Vol. IV, p. 499. 
2 "Darwinism," p. 210. 
8'* Oolors of Animals," p. 72. 
A**Animal Coloration." p. 188. 
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It seems stranfire that such a strikicg assemblage of facts as is exhibited by 
these concealed crests should have been left so long practically unnoticed by those 
who make a special study of coloration. A partial explanation may be found in 
the fact that no American has undertaken a serious stnSy of coloration. The 
TifrannidoB are all American, and British writers have had little opportunity to 
study their habits. Another important consideration is that the writers on colora* 
tion have concentrated their attention almost exclusively on insects, and have passed 
over the birds with an entirely inadequate examination of these strikingly colored 
animals. * 

Let us now turn to the argument, which is based partly on elimination, partly 
on the study of the habits of insectivorous birds in general, and partly on direct 
observation. 

According to modern ideas all special organs or characters are supposed to be 
of special use in the economy of their posessors.^ 

Colors are useful to birds in many ways. These uses have been divided into four 
general clasHCs, protective^ aggressive^ directive and attractive. 

Protective coloration includes all cases where animals are helped in escaping 
their enemies by their colors, either by a resemolance to environment, which aids 
in concealment, or by a mimicking of dangerous or distasteful forms. This in- 
cludes both true mimicry and warning coloration such as is exhibited by skunks, 
coral snakes, wasps, etc. It needs no argument to show that concealed crests do 
not come under this head. 

Directive coloration furnishes a means by which individuals, particularly of 
gregarious species, may keep track of their fellows after being scattered. The 
crests of Fly-Catchers are probably concealed during flight and at any rate cannot 
be seen at a sufficient distance to be effective as directive colors. 

Attractive coloration inci tides all cases when the colors serve to attract the at- 
tention and secure the favor of the mate. They are generally, among birds at least, 
secondary sexual characters and one usually considered to be a product of sexual 
selection. They are apt to appear in. the male only, or to be especially mtense in 
that sex. 

One of the most notable peculiarities of the concealed crests of the Fly-Catchers 
is the fact that they are invariably possessed by both sexes. Among the sixty- one 
genera examined by me, there was not one in which the male alone had a true 
concealed crest, although in a few rare instances it was much more conspicuous in 
the male, and in one, Muscivora mexicana, the crests were equally conspicuous in 
both sexes, but crimson in the male and bright yellow in the female. 

These crests, then, can hardly be regarded as secondary sexual characters, and 
hence, cannot be considered as coming under the head of attractive coloration in 
the technical sense ot the word. 

There remains but one more class of coloration, and that is aggressive colora- 
tion, which assists its possessors to capture their prey. It is the direct opposite to 
protective coloration ; may be such as to aid an animal in ^talking its quarry, or it 
may serve as a decoy to attract the prey within reach of the animal pursuing. It is 
evident that the bright crown patch of the kint^bird can be of no service in con- 
cealing the bird from its insect food. Hence, by a process of exclusion we come 
to regard the concealed crests of Fy-Catchers as alluring coloration. 

Of course, this reasoning is of little weight if taken alone. A much more im- 

iRudlmentary organs or characters would at first slf^ht seem to De an exception to 
this rule; but rudimentary organs are, in nearly all cases at least, regarded as rem- 
nants of organs once funotional and useful to tnelr possessors. 
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portanfc step in the argument is taken when we discover that the true concealed crests 
are always found among insectivorous birds, and nowhere else, so far as I can dis- 
cover, amoncr American birds, at least.^ They occur amonf? the Tyrannidce Oxy- 
rhamphidce^ Pipridce, Tanagridm and the Regulince, 

Now, all of these birds are essentially insectivorous and I have been unable to find 

Now, when we add to these considerations and facts the observations of Mr. 
Beckham on the Kingbird, and myself on Muscivora mexicana, in which cases 
the crests were seen to be of direct service in alluring insects; the theory may be 
regarded as practically demonstrated, although a larger number of observations 
is greatly to be desired. 

Another interesting fact is that all of these crests are erectile, and are conspic- 
uous when erected, and partially or completely concealed when not erected. In- 
sectivorous birds which are without these crests often erect the feathers of the 
crown when excited by anger or the proximity of food. 1 noticed last summer, 
while visiting Mr. Ridgway, that his pet song-thrush always erected its crown 
feathers when about to peck a fly from anyone's fingers, which was its habitaul 
way of feeding. 

Many Tyrannidce have yellow or red as part of their general coloration. Some 
of these colors at the bases of the crown feathers would be exposed when the 
feathers are erected in the excitement incident on the approach of insect prey. 
If this tended to benefit the bird by attracting the insects, natural selection would 
preserve and intensify it, and we may thus see the means or method by which 
concealed crests may have originated. ^ 

It may be suggested in conclusion that these concealed crests are probably among 
Nature's latest devices wherewith she has equipped her feathered favorites. 
The fact that they appear among the most highly specialized genera of the Tyran- 
nidce, and are often specific and not generic characters, shows them to be lately ac- 
quired. Another indication of the same truth lies in the fact that, in many spe- 
cies, at least, the crests are acquired rather late in life, young birds having little 
or no trace of it. 



PHONOLOGICAL NOTES FOR 1892. 

BY L. H. PAMMEL. 

It has always seemed to me that there is abundant room for such botanists 
as have little time to do original work to devote a few moments in 
taking notes on the leafing, flowering and ripening of seeds of our native 
and cultivated plants, in short everything that may be considered under the 
head of phaenological observations. These observations, like those on the 
pollination of flowers may be made at odd moments and would be of great 
service to working botanists. If a few scattering botanists would only col- 
lect insects on various flowers and make field observations, then turn them 
over to a botanist like Mr. Roberts, it would be of incalculable benefit. So, 
too, in this phaenological work botanists all over the country should make a 
few observations, bring them together so that some general conclusions 

iThere may be other oases among Central and South American birds, as lack of time 
prevented my going through the whole series as oaref ully as I could have desired, 
a single well-defined concealed crest which is possessed by anon-insectivorous bird. 
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and tabulations might be made. I think it is fortunate that the Weather 
Bareau of the Department of Agriculture is undertaking this work and that 
Prof. Bailey is to bring together some of the scattered information on this 
subject. 

But before any accurate phonological maps can be made it will be neces- 
sary to carry on these observations much farther than they have been carried. 
The published records, so far as I have looked them up only occur in New 
York, Wisconsin, Michigan, and Iowa.* It would no doubt aid systematic 
botanists somewhat if a phasnological map could be prepared for the United 
States as Hoffman* has for Central Europe. If these records are to be of great 
value they must be taken with some care. Everyone is familiar with the in- 
dividual differences to be found in some plants. Caspary^ has called attention 
to the great variation of the time of flowering of certain plants in limited 
areas. This difference in the opening of flowers may be carried beyond the 
average period not only several days but as much as two weeks. Magnus ^ 
states that Juglans regia flowers seventeen days earlier in the closely 
crowded parts of Berlin than in the suburbs. This early flowering, he thinks, 
is not due to an individuality of the tree, but to the great amount of heat 
that is radiated by the numerous buildings. But many of these differences 
are individual variations of the tree or certain peculiarities of the soil. The 
writer has often observed great differences in the time of leafing and fall 
of leaves in trees and shrubs growing in close proximity. In the autumn 
of 1891 the writer had under observation several trees of the Soft Maple 
(Acer sdccharinum) . The trees covered an area of not more than 900 square 
feet, yet the leaves began to turn yellow and lose their foliage at very dif- 
ferent times. One tree was fully ten days later than the earliest one. 
The appearance of leaves of different individuals of this species is a matter 
of common observation. 

In 1883 I made some observations on the leafing of different individuals of 
Shell Bark Hickory (Eieoria ovata) and Stag-horn Sumach (Rhus typhina), 
which were reported by Prof. Trelease.<^ Individuals of these species 
showed considerable difference in the appearance of their first leaves. In 
part due to exposure and soil conditions no doubt, but part may have been 
an individual peculiarity. In making phsenological observations it is of 
course important to select an average tree or specimen. Prof. Bailey^' has 
well said '' While the method gives us the characteristic of the individual 
rather than of the species, it is, nevertheless invaluable from the fact that it 
eleminates all variations due to soil and exposure; and the writer is confident, 

iBritton, Bull. Torrey Bot. Olub Vol. VI No. 42, p. 235. 

Leggett '* " '• " * " 44, p. 22J. 

Trelease first and second annual report Wis. Agrl. Experimental Station. 

Halsted, Bull. Iowa Agrl. College, Deptof Bot. 1886, p. 42. 

Bailey, Bull. No. 31, Michigan Agrl. College, p. 67. 

Beal A Wheeler, Flora of Mich. 

Pammel, Bull. Torrev Bot. Club Vol. XIX, p. 375. 

spetermann'Geogr. Miih. Vol. XXVII, pp. 10-26, two plates. Just. Bot. Jarhesb. 
1881, p. 290. 

sUeber die zeiten des aufbreohens der ersten Blilthe^ .„ Konigsberg i Pr. Schrif- 
ten der Physlk-Oekon. Gesellsoh. zu Konigsberg, Vol. VyI^I* ^^82, 115-126. Just. Bot. 
Jarhesb. 1882, p. 269. XA 

^Monatschr. d. Vereins zur Beford. des Gartenbaues der Konlgl. Preuss. Staatens. 
24 Jahrgang, 1881, pp. 204-205. Just Bot. Jarhs., 1881, p. 291. 

6 First annual report of Wisconsin Agrl. Exp. Station, p 66. 

«BaUey, Bull. No. 31, Agrl. College Mich. 1887, p. 67. 
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from a considerable observation, that even these selected and isolated 
specimens represent very closely the characteristics of the species." 

By way of comparison I have added a table showing the appearances of 
some flowers in Ames, Iowa; Madison, Wisconsin; Lansing, Michigan, and 
Vienna, Austria. I have had to choose woody species as they were the 
only ones recorded for Lansing, New York, and Madison. It is to be re- 
gretted that these comparisons could not be obtained for the localities of the 
same year. Those of Vienna, however, represent the mean of ten years. 
Nothing is said about the lateness or earliness of the season in New York or 
Lansing. The season of 1892 for Ames was somewhat backward, and the 
spring of 1884 for Madison was normal, I think. In preparing these notes the 
writer is under obligations to several of the students of the College, but 
especially to Geo. W. Carver and F. C. Stewart. Many of the notes were 
made by myself at odd times. The length of branches is given; in some 
cases the greatest length is recorded, in others the average. A = average; 
T — terminal; L = lateral branches; Sh — long shoot; F = falling of leaves; 
O — early appearance of leaves. 
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NOTES ON THE FLORA OF TEXAS. 



BY PBOF. L. H. PAMMEL, AMES. 



In 1888 and 1880 the writer had the pleasure of spending a few months 
of two summers in studying a disease of cotton commonly known as 
Root-Rot of Cotton. Incidentally some attention was given to the phaeno- 
gamic flora of the State. 

The territory embraced is Central Texas, along the Houston & Texas 
Central R. R. from Denison south to Hempstead, as far west as San Marcos, 
in Hays county, and Marble Falls, in Burnet county. Soil and climate 
vary greatly, which is well shown by the character of the vegetation. The 
most important feature in the northern part is what is kbown as the Central 
Black Prairie region, which extends south through Ellis, and the northern 
part of Navarro counties. The soil of this region is mostly what is termed 
*'black waxy** — an extremely tenacious soil, but in dry weather it be- 
comes hard and cracks, sandy soil only occurring along streams. The char- 
acter of the vegetation of the former is quite uniform. Orindelia inuloides, 
Aplopappus ciliatus, Erynginm leavenworthii, Andropogon saccharoides, 
Xanthium canadense, Centaurea americana, Sabbatia eampesiris are 
abundant everywhere. A white rotten limestone underlies the region. 
Frequent outcrops occur. Near river courses Quercus durandii is common. 
On the sandy soils Quercus nigra, Juniperus virginiana, Oilia coronopijolia. 
In the Central Black Prairie Region further west in Williamson, Travis and 
Hays counties Prosopis juliflora is common, becoming more so further 
west. Along the river bottoms of the Red and Brazos rivers the alluvium 
is vei^ deep. The soil has a red color and is covered with magnificent trees 
of Hicoria pecan, Juglans nigra, Platanus occidentalis and Populus moni- 
lijera. 

Along the Trinity river the soil has an entirely different aspect. The 
alluvium is of a grayish color owing to the source of the river which is a 
little west of the central black prairie region. Celtis mississippiensis. Pop- 
lulus monilifera, Juglans nigra, Sapindus marginatus are abundant. South 
of Navarro county the surface of the country is quite uniform; in many places 
there is scarcely any drainage. The soil is sandy or loamy, with a hard pan 
underlying it. Here and there are prairies with good and more or less 
black, sandy soil. Quercus ohlusiloba is abundant. Quercus virens occurs 
in gulf prairie region in Washington county. This is also a tenacious soil. 
Sabbatia eampesiris, Eustoma russellianum, are common in this region along 
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streams or partially open prairies. Quercus obtusiloba, Croton texensis. 
Solatium eleagnifolium abound. Ilex cassine occurs on sa'ndy ridges near 
the streams. The climate^ varies greatly. Along the Red river in Decem- 
ber the mean is 41 degrees. The minimum for the same month was 
20; the maximum, 76^. At Corsicana the extremes are 6^ and SIP, with a 
mean of 47,40 The amount of precipitation also varies greatly; there 
being much more dryness in the region about Austin, than Dallas and 
Denison; at the latter place it was 46.3 inches in 1880; at San Antonio, 
about fifty miles west of San Marcos, the rainfall for the same year was 40 
inches, distributed somewhat more evenly than in Denison. The amount 
of drouth some plants can stand is somewhat surprising. Notwith- 
standing the fact that in 1889 when I visited Texas; there had been a drouth 
of seven weeks, common plants like Sabbatia campestris, Croton capitatum, 
var., lindheimeri, Castilleja indivisa, Eryngium leavenworthii and many oth- 
ers looked fresh and bright in the morning. This is partly owing to the fact 
that the heavier soils are poorly drained and the hard pan contains consid- 
erable moisture even during very dry weather. In "black waxy" soils 
the water was so abundant in some cases that drops could be found on the 
roots of some plants when growing close to the rotten limestone. Annuals 
usually suffer much more from long standing drouths than perennials. 
They flower early and mature their seeds, and after the August or Septem- 
ber rains it is not an unusual thing to see cotton and corn fields covered 
with various grasses like Panicurn sanguinale aud F. glabrum, Elv^ne 
indica, smd LeptoMoa mucrona^a, affording good forage. Weeds of various 
kinds become surprisingly numerous at such times. 

In the arrangement of orders and genera Gray^s systematic works have 
been followed. Some use has also been made of Coulter's contributions, U. 
S. Nat. Museum, Vol. II, Nos. 1 and 2. The nomenclature of these authors 
has been followed in the main. Where the specimens have been preserved 
they are marked (P.). The grasses were identified by Dr. Vasey some four 
years ago. Rhamnucece and llicinece by Prof. Trelease. 

t 

DIOOTYLEDENOUS PLANTS. 

RANUNCULACE^. , 

(1) Clematis pUcheri, Torr. & Gray. (Leather Flower ) Clay Station, 
Burleson county. Rocky woods. (P.) 

MAGNOLIACEiE. 

(2) Magnolia grandiflor a. (Large Magnolia.) Only as a cultivated tree. 
Yarborough, Grimes county. (P.) 

ANONACCEiE. 

(3) Asimina triloba^ Dunal. Denison, Grayson county. 

M ENISPERM ACEiE . 

(4) Cocculus carolinus, DC. Navasota, Grimes county; College Station, 
Brazos county. Common in low places along streams climbing over 
bushes. (P.) 



iHilgard Ootton Productioo. Tenth annual report, Pt. I, p. B'J'a. 
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BEBBEBIDACE^. 

(5) Berberis trifolialcUa, M.onc, (Three-leaved Barberry.) Marble Falls, 
Burnet county, near Colorado river. On granite soils. Common in 
thickets. (P.) 

NYMPH^ACE^. 

(6) Nymphma advena, Aiton. (Yellow Pond Lily.) Independence, Wash- 
ington county. In prairie ponds not uncommon. (P.) 

PAPAVEBACE^. 

(7) Argemone mexicana, L. (Mexican Poppy.) College Station, Brazos 
county; Denison, Graysoij county. Flowers uniformly white. A common 
weed in light soil everywhere in central Texas. (P.) 

CAPPABIDACK^. 

(8) Cristatella jamesih Torr. & Gray. Along near Clay Station, Burle- 
son county. In gravelly soil. Not common. (P.j 

CISTACE^. 

(9) Lechea drummondii, Torr. & Gray. (Pinweed.) College Station, 
Brazos county. Dry sandy soil. Common. (P.) 

PALYGALACE^. 

(10) Polygala incamata, L. (?) College Station, Brazos county. 

(11) Krameriasecundiflora,V>.C College Station, Brazos county. Open 
prairies. Not common. (P.) 

HYPEBICACE-fi. 

(12) Ascyrum hypericoides, L. (St. Andrew's Cross.) College Station, 
Brazos county. Grassy prairies. Still in flower July 20th. (P.) 

MAl^VACE^. 

(13) SiDA SPiNOSA, L. (Common Sida). Navasota, Grimes county. (P.) 
R,^ D. Blackshear. College Station, Brazos county. A weed in cotton and 
corn fields throughout central Texas. Melissa, Collin county. Dallas, etc. 

(14) Abutilon AViCENNiE, Gaert. Dallas, Dallas county. Common. 

(15) Hibiscus TBiONUM, L. (Bladder Ketmia.) Melissa, Collin county. A 
weed in grain fields. 

TILIACBiE. 

(16) Tilia americana, L. Basswood. Central Texas. 

LINACEiE. 

(17) Linum virginianum, L. (Flax.) College Station, Brazos county. 
Still in flower July 18. Grassy prairies. (P.) 

GEBANIACE^. 

(18) Oxalis corniculata, L. (Yellow Wood Sorrel.) College Station, 
Brazos county. Prairies, common. 
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RDTACEJS. 

(19) Xantkoxylum clava-her cults, L. (Prickly Ash.) Independence, 
Washington county. Common along fences. 

(20) AiLANTHUs GLANDUL08U8 Desf . (Tree of Heaven. ) Frequent escape. 

ILICINE^. 

(21) Ilex opaca, Ait. (American Holly.) Calvert, Robertson county. 
Along streams. 

(22) Ilex cassine, L. (Cassena Yaupon). Brenham, Washington county. 
Sandy oak openings forming thickets; common. 

(23) /. decidua, Walt. Melissa, Collin county. Common along streams in 
low grounds. 

PHAMNACE-fi. 

(24) Berchemia scandens, Trelease. (Supple Jack). College Station, 
Brazos county (P.); Calvert, Robertson county. (P.) Common climbing 
trees forty to sixty feet high. In low grounds. 

(25) Bhamnus caroliniana, Walt. San Marcos, Hayscounty. (P.) In rocky 
places along San Marcos River. Clay station, Washington county (P). 
Sandy rocky ledges. 

VICTACE^. 

(26) Vitis candicans, Engelm. Everywhere in woods. 

(27) V. cestivaus, Miln. Post Oak Grape. Den ison, Grayson county. 
Fruit ripe in July and August. Denison, Grayson county. 

(28) F. cinerea, Engelm. Denison. 

(29) V, cordifolia, ULichx. (Frost or Chicken Grape.) Denison, Grayson 
county. 

(30) F. riparia, Michx. Denison, Grayson county. 

(31) F. rotundifolia, Michx. College Station, Brazos county. In deept 
rich woods. 

(32) Cissus stans, Pers. College Station, Brazos county; Navasota, 
Grimes county; Calvert, Robertson county. A common species, and on the 
deep, rich soils of the Brazos a troublesome weed in cotton and cornfields. 

(33) Ampelopsis guinquqfolia, Michx. College Station, Brazos county; 
Denison, Grayson county. Common. 

SAPINDACE^. 

(34) Gardiospermum halicacahum, L. (Common Balloon Vine.) Melissa 
Collin county. A wBed in fields. 

(3o) ^sculus Java, Ait., var. purpurascens, Gray (?). San Marcos, Hays 
county. Low shrub in rocky woods. August 10th seed nearly ripe. Leaves 
all gone. 

(36) Ungnadia speciosa, Endl. (Mexican Buckeye.) Clay Station, Wash- 
ington county. Shrub in rocky woods. Shiny black seeds ripe July 
15th. (P.) 

(37) Sapindus marginatus, Willd. Soapberry tree. (Native China tree ) 
Melissa. Collin county. (P.) Dallas. Common in Trinity river bottom. 
Rich alluvial soil. 

(38) Acer saccharinum, L. Denison, Grayson county. 

(89) Negundo aceroides, Moench. Denison, Grayson county, 
o 
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ANACARDIACEiE. 

(40) Bhus copallina, L. (Dwarf Sumach.) Melissa, Collin county. In 
woods. July 10 in flower. Burnet, Burnet county. 

(41) B. copallina, L. var. lanceolata. Gray. Burnet, Burnet county. 
Collected with the species. Comes into flower later. Rocky, granitic soils, 
forming thickets. 

(42) B, toxicodendron, L. (Poison Ivy.) Calvert, Robertson county. 
Climbing on trees in low ground. Common. 

(43) B. canadensis, Marsh, var. trilobata. Gray. Burnet county. Gran- 
itic soils in woods. Comnoon. 

LEGUMINOS^. 

(44) Sophora affinis, Torr. & Gray. Clay Station; College Station, Brazos 
county. Sandy woods. 

(45) Crotalaria sagittalis, L. (Rattle-box.) Denison, Grayson county. 
Sandy soils; common. 

(46) Medicago sativa, L. (Alfalfa.) College Station, Brazos county. 
Prairies; common. 

(47) Dalea laxjflora, Pursh. Ennis, Ellis county. Open prairies; com- 
mon. (P.) 

(48) Petalostemon candidus, Michx. Ennis, Ellis county. Prairies. 

(49) Sesbania vesicaria. Ell. College Station, Brazos county. In low 
grounds along streams. 

(50) Glycyrrhiza lepidota, Nutt. (Wild Liquorice.) Southern Texas. J. C. 
Watkins. 

(5i) Lespedeza striata. Hook, and Arn. Calvert, Robertson county. 
(52) L. reticulata^ Pers.. var. angustifolia^ Maxim. Ennis, Ellis county. 
Prairies. 

(52) Centrosema virginiana, Betham. College Station, Brazos county. ■ 

(53) Clitoria mariana, L. College Station, Brazos county. 

(54) Bhynchosia tomentosa. Hook. & Arnot. Clay Station, Burleson 
county. 

(55) Cerds canader^is, L. Ennis, Ellis county. 

(56) Cassia occidentalism L. White Hall, Grimes county. 

(57) C. chamcechrista, L. Denison, Grayson county, Sherman. 

(58) V. marylandica, L. Melissa, Collin county; Sherman, Grayson 
county. 

(59) €. tora, L. Navasota, Grimes county. Weed in streets. 

(60) Prosopis juUJlora, D. C. (Mezquit, Screw-bean.) College Station, 
Brazos county. Prairies. (P.) Not common. Abundant in Williams county. 
Abundant about Austin, Hays county, forming groves on prairies or sandy 
hillsides. From a distance trees resemble peach orchards. 

(81) Qleditschia triacanthos, L. * Robertson, Grimes, Grayson and Collin 
counties. Common in low grounds along streams. 

(62) Desmanthus brachylobus^ Bentham, Sherman, Grayson county. 

(63) D. leptolobusj Torr. & Gray. Sherman, Grayson county; Melissa, 
Collin county. 

(64) Schrankia uncinata, Willd. Northern Texas. 
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ROSACEA. 

(65) Frunus americana, Marshall. Denison, Grayson county. 

(66) P. angustifolia, Marshall. Independence, Washington county. 

(67) Rubus irivialis, Michx. College Station, Brazos county. 

(68) Bosa laevigata, Michx. Navasota, Grimes county. Escaped- 

(69) Cralcegus spathulata, Michx. Clay Station, Yarborough, Grimes 
county. 

(70) (7. coccinoRy var. mollis, Torr. & Gray. Melissa, Collin county. Fruit 
ripe August 25th. 

ONAGRACE^. 

(71) (Enothera biennis, L. Central Texas. 

(72) 0. speciosa, Nutt. College Station, Brazos county. Prairies. 
Common. 

(73) Gaura parvijlora, Dougl. Navasota, Grimes county. 

(74) O. lindheimeri, Engel. & Gray. Navasota, Grimes county. On sandy 
rocks. Dry soil. 

P ASSIFLORACE^ . 

(75) PassiJloraincarnata.Ij. Independence, Washington county. Black 
soil, in orchards and waste places. 

UMBBLLIFER^. 

(76) Daucus pusillus^ Michx. College Station, Brazos county. 

(77) Eryngium yuccaefolium, Michx. Ennis, Ellis county. 

(78) E. leavenworthiiy Torr. & Gray. Ennis, Ellis county. Melissa, Col- 
lin county. Rich prairie soils. 

(79) Discophura capillacea, DC. College Station, Brazos county. 

(80) Hydrocotyle umbellata, L. Yarborough. In wet sandy soil. 

CORNACE^. 

(81) Cornus candidissima, Marsh. (?) Sherman, Grayson county. In 
woods. 

CAPRIFOLIACE^. 

(82) Sambucus canadensis, L. (Common Elder.) Dallas county. Rich 
soils, low grounas. 

(83) Vibunum molle, Michx. Hempstead, Waller county. (P.) Sandy 
barrens. 

(84) V. prunifolium, L. (Black Hayv). Melissa, Collin county. (P). In low 
grounds, rich woods. 

(85) Sympkoricarpus vulgaris, Michx. (Coral-berry, Indian Currant.) 
College Station, Brazos county. (P.) Melissa, Collin county. In dry, open 
woods. 

RUBIACE^. 

(86) Houstonia angustifolia, Michx. College Station, Brazos county. (P.) 
Dry grounds in woods. 

(87) Cephalanthus occidentalism L. (Button-bush). Brazos county. Com- 
mon in low grounds. 

(88) Diodia teres, Walt. (Button-weed). College Station, Brazos county 
(P). A common weed on the dry sandy prairies. 



gg IOWA ACADEMY OF SCIENCES. 

COMPOSITiE. 

(89) Vemonia altissima, Natt. Collefi^e Station, Brazos county. 

(90) F. angustifolia, Miohx. (Iron-weed.) Collejfe Station, Brazo* 
coanty. (P.) Common on sandy soils in woods. 

(91) Eupatorium serotinum, Michx, ( Boneset, or Thoroaghwort. ) Cal- 
vert, Robertson county. (P.) On clay hills along roadsides. 

(92) E. semiserratum^ DC. Hempstead, Waller county. (P.) Sandy 
barrens. 

(93) E, rotundifolium, L. Hempstead, Waller county. Sandy barrens. 
In flower July 20. (P.) 

(94) E. perfoliatum, L. (Boneset). Hempstead, Waller county. Sandy 
barrens. In flower July 20. (P.) 

(95) E, incarnatum, Walt. Collefife Station, Brazos county. In rich 
woods, low grounds. First flowers August 7. (P.) 

(96) Liatrus squarrosa, Willd. (Blazing Star.) College Station, Brazos 
county. Post oak openings and prairies; common. (P.) 

(97) Orindelia inuloides, Willd. Calvert, Robertson county. Black soil 
and prairies; common. (P.) Fruit mature August 15. (P.) 

(98) Aplopappus cilatus, DC. Ennis, Ellis county. (P.) Black prairie 
soil and common along fences throughout north central Texas. In flower 
July 20. 

(99) Solidago serotina, Ait. Sherman; Grayson. Common in woods. (P.) 

(100) Silphium asperrimum, Hook. (Rosin weed.) College Station, Brazos 
county. Post oak openings and prairies. 

(101) 8. laciniatum, L. (Compass Plant.) Common, prairies of north 
central Texas. 

(102) Berlandiera tomentosa, Nutt. rar. dealbata. Torr. & Gray. Inde- 
pendence, Washington county. (P.) July 7, in full flower. 

(103) Engelmannia pinnatifida, Torr. & Gray. Independence, Wash- 
ington county. (P.) Post oak openings and sandy prairies. July 7, in full 
flower. 

(104) Ambrosia trifida, L. (Great Ragweed.) Independence, Washing- 
ton county; Navasota, Grimes county. Througout central Texas a common 
weed in low grounds. 

(105) A. psilostachya, D. C (Ragweed.) College Station, Brazos county, 
(P.); Sherman. (P.) In flower Aug. 20. Common throughout central 
Texas prairies and post oak soils. 

(106) Xanthium canadense, Mill. (Cocklebur.) A common weed in 
black, cultivated prairie soils. Along roadsides. Where this weed grows 
the soil is considered excellent. 

(107) Budbeckia bicolor, Nutt. (Cone Flower.) College Station, Brazos 
county. (P.) Post oak openings. Nearly past flowering July 15th. Form 
with brown purple spots at base. 

(108) B. hirta, L. College Station, Brazos county. Prairies. 

(109) B. alismcefolia, Torr &Gray.(?). College Station, Brazos county. 
(P.) Prairies of central lexas; common. July 15th. 

(110) Lepachys columnaris, T. & G. (?). Central Texas. 

(111) Helianthus annuus, L. (Common Sunflower.) College Station, 
Brazos county. (P.) A common weed throughout central Texas, especially 
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in the black cretaceous soils of north central Texas. August 15th stiir in 
:flower. 

(112) E. debilis, Nutt., var. cucumerifoUus, Gray. Grimes county, along 
•Gulf Col. & St. Fe R. R. On black soil, July 15th, in full flower. 

(118) jy. hirsutus, Raf. Denison. Grayson county. In dry woods, July 
20th, just coming in flower. 

(114) Coreopsis tinctoria, Nutt. Melissa, Collin county. 

(115) 0. palmata^ Nutt. Denison, Grayson county. 

(116) Thelesperma filifolium. Gray. ' Denison, Grayson county. (P.) 
Dry hills in sandy soils; common. 

(117) Polypteris texana. Gray. College Station, Brazos county. (P.) 
July 15 in full flower. Common in lower places, dry open prairies. 

(118) Helenium tenuifoliumy Nutt. College Station, Brazos county. (P.) 
A common weed in dry, open prairies. Has largely been extended since the 
-cultivation of soils. Occurring with this weed is Croton capitalus var. 

(119) Lindheimerii. "It i^ said that when cows^ feed on this weed 
milk takes on a bitter taste." — Oulley. 

(120) ff.nudiflorum, 'Suit. Melissa, Collin county. (P.) In low grounds. 

(121) H. autumnale.L. Mellissa, Collin county. A weed in low grounds. 

(122) Oaillardia pulchella, Fong. (Gaillardia.) Denison, Grayson county. 
(P.) July 15 still in flower. Achenia also mature. On sandy soil. C#mmon 
on the black waxy prairies of central Texas. Along Houston & Texas Cen- 
tral Railroad. 

(123) Dysodia chrysanthemoides. Lag. (Fetid Marigold.) Navasota, 
Orimes county. 

(124) Cnicus undulatus, Gray, var. megacephalus, Gray. Ennis. Ellis 
county. (P.) In woods. 

(125) Centaurea americana, Nutt. (Star Thistle.) Ellis county. (P.) 
Common in black waxy soil throughout central northern Texas, also in 
Indian Territory south of McAllister, along M., K. & T. R. R. In full 
ilower, July 1 . 

(126) Pyrrhopappus carolinianus, D. C. College Station, Brazos county. 
(P.) Still in flower July 15; achenes of early flowers have fallen. Com- 
mon on the dry prairies and post oak openings. 

ERICA CB^. 

(127) Vceccinium arb&reum, Marshall. Clay Station, Burleson county. 
-(P.) On the sides of a rocky bluff. 

SAPATOCE^. 

(128) Bumeh'a lanuginosa, Fera. Robertson and Collin counties. (P.) Low 
grounds; common. 

EBENACE^. 

(129) Diospyrus virginiana, L. (Common Persimmon). Grimes, Robert- 
«on, Denison, Collin counties. 

(130) D. texana, Scheele. (Mexican Persimmon). Burnet county. (P.) In 
Tocky soils. 

OLE ACE JE. 

(131) Fraxinus viridis, Michx. (Green Ash). College Station, Brazos 
•county. * 
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ASCLEPI AD A CE JB . 

(132) Asclepiadora viridis, Gray. Central Texas. 

(133) Asclepias vertiicllata^ L., var. subverticillatay Gray. College 
Station, Brazos county. 

(134) Oonolobus IceviSy M\chx.tYs.r.macrophy litis. College Station, Brazos 
county; Gray, College Station. Brazos county. In woods. 

(135) Acerates viridiflora. Ell. Central Texas. (P.) 

GBNTIANACEjE. 

(136) Sabbatia campestris. Ell. College Station, Brazos county (P). 
Prairies abundant. 

(137) Eustoma russellianum, irriBeh. (Prairie Lily.) Independence, Wash- 
ington county. (P.) In low places; prairies. 

POLEMONIACE^. 

(138) Phlox drummondii, Hook. Hempstead, Waller county. (P.) Sandy 
barrens; common. 

(139) Oilia coronopifolia, Pers. (Standing Cypress.)' Common every- 
where along post oak timbers and dry places. College Station, Brazos 
county (P). Corslcana, Ellis county; Dallas, Dallas county. 

HYDROPHYLLACE^. 

(144) Hydrolea ovata, Nutt. Hempstead, Waller county. Sandy barrens 
near pond; common. 

CON VOLVULACE^ . 

(141) Dichondra repens, Forst. College Station, Brazos county. Com- 
mon in prairies and woods. 

(142) Ipomcea purpurea, Lam. Calvert, Robertson county. 

SOLANACE^. 

(143) Solarium elceagni folium, Cav. College Station, Brazos county (P.); 
Independence, Washington county. Common weed everywhere along road- 
sides and in fields. Clay or black soil. Prairies. 

(144) 8. torreyi, Gray. White Hall, Grimes county. A weed in rich 
prairie soil. 

(145) 8. carolinense, L. (Horse Nettle.) Sherman, Grayson ^county. A 
weed in rich soil. 

(146) S. rostratum, Dunal. (Spiny Nightshade.) Common throughout 
central Texas. College Station, Brazos county; Ennis, Ellis county; Sher- 
man, Grayson county; White Hall, Grimes county; Dallas, Dallas county- 
It gi'ows on sandy as well as ** black waxy soils." In many places door 
yards and roadsides are covered with it. I am informed that this weed 
became generally diffused after the war. 

(147) Capsicum FRUTESCEUS, L. San Marcos, Haj^s county. (P.) frui 
ripe Aug. 15, 1888. 

(148) Fhysalis mollis, Nutt., var., cinerascens, Gray. College Station, 
Brazos county. (P.) 

(149) P. philadelphica^Jj&m. College Station, Brazos county. (P ) 

(150) Lycium vulgare, Dunal. Dallas, Dallas county. Escaped from 
cultivation. 
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(160) Datura stramonium. Ennis, Ellis county. A weed in streets. 

(161) D. mettloides, D. C. Ennis, Ellis county. Escaped from cultiva- 
tion. 

(162) Lycopersicum esculentum. Independence. Washington county. 
Volunteer tomatoes are not uncommon alonjif the Brazos River. 

SCROPHULARIACEwE. 

(163) Castilleia indivisa, Engelm. College Station, Brazos county. Com- 
mon on prairies. 

BIGNONIACE^. 

(164) Tecoma radicans, Juss. (Trumpet-flower or Trumpet-creeper. 
Navasota, Grimes county. In bottoms along Brazos river. Calvert, Rob- 
ertson county. Common. 

acanthace^. 

(165) Buellia iuherosa, L. College Station, Brazos county. In woods. 
Along streams. 

VERBENACEuE. 

(166) Verbena offieinalis, h. Navasota, Grimes county. Blackshear. (P.) 
College Station, Brazos county. (P.) Common in waste places, in fields and 
door yards. 

(167) V. bipinndtifida, Nutt. College Station, Brazos county. (P.) Com- 
mon on prairies of central Texas. July 10th, in flower. Seeds ripe. 

(168) Lippia nodiflora, Michx. College Station, Brazos county. Com- 
mon on dry prairies. 

(169) Lantana camara, L. (?) San Marcos, Hays county. 

(170) Callicarpa americana, L. (Mexican Mulberry.) College Station, 
Brazos county (P.) July 15, 1888, in flower. Fruit nearly ripe. Common 
in post oak woods, central Texas. 

LABIAT3E. 

(180) Teucrium canadense, L. College Station, Brazos county. (P.) In 
woods. 

(181) Pycnanthemum albescens, Torr. & Gray. Hempstead, Waller 
county. (P.) Sandy barrens. Flowers about ready to open August 10. 

(182) Hedeoma drummondii, Benthm. Burnet, Burnet county. (P.) 
. Rocky woods and open grounds. Fruit ripe August 10, 1888. 

(183) H. ciliata, Benthm. Hempstead, Waller county. (P.) Sandy bar- 
rens. 

(184) Salvia texana, Torr. Burnet, Burnet county. (P.) Rocky grounds 
along railroad. 

(185) S> farinacea, Bentham. Ennis, Ellis county. (P). Rich black soil; 
common. Also occurs on outcrops of rotten limestone. 

(186) 8. azurea, Lam. College Station, Brazos county. (P.) Common 
on prairies. Plant 2 to 3^ feet high. 

(187) Monarda punctata, L., var. lasiodonta. Gray. Cla^ Station. Sandy 
soil. In flower July 15. 1888. 

(188) Scutellaria cardiophylla, Eng. & Gray. College Station, Brazos 
county. (P.) In deep, rich woods. In flower August 10, 1888, 

(189) S. parvula, Michx. Central Texas. (P.) 

(190) Fhysostegia virginiana, Benthm. Hempstead, Waller county 
Sandy barrens. 
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PLANTAGINACE^)£. 

(191) Plantago pcUagonica, var. College Station, Brazos county. Com- 
mon on dry prairies. 

NYCTAGINACB^. 

(192) Axybaphus hirsutuSy Sweet. (?) Bryan, Brazos county. (P.) Sandy 
soils along roadsides. 

(193) B(Brhavia erecta^ L. Tyler, Smith county; Prof. Brunk, White Hall, 
Washington county. 

ILLECEBRACK^. 

(194) Paronychia drummondii, Torr & Gray. Hempstead, Waller county. 
(P.) Sandy barrens forming mats on ground. 

AMARANTACE^. 

(195) Amarantus SPINOSU8, L. Northern Texas. 

(196) Froelichia Jloridana, Moquin. (Cotton Plant.) Denison, Grayson 
county. (P.) A common weed in sandy places. Seeds scattered readily by 
the woolly down on calyx. 

CHENOPODIACE.E. 

(197) Chenopodium album. L.(?) College Station, Brazos county. (P.) 
This form, if it belongs to this species, has smaller leaves and is much more 
strict than the type. Occurs along roadsides. 

phytolaccace^. 

(198) Phytolacca decandra L, (Common Poke). Northern Texas. 

POLYGONACE.E. 

(199) Eriogonum longiflorum, Nutt. Ennis, Ellis county. Limestone 
rocks. 

(200) Polygonum ramosissimumy Mlchx. Navasota, Grimes county. R. 
D. Blackshear. (P.) 

(201) P. incarnatum, Ell. College Station, Brazos county (P). 

(202) P. pennsylvanicum, L. College Station, Brazos county (P). 

(203) P. hydropiperoides, Michx. College Station, Brazos county (P). 

(204) P. dumetorum, L. var. scandens, Gray. Ennis, Ellis county. 

LAURACE^. 

(205) Sassafras officinale, ^ees. Tyler, Smith county. Prof. Brunk. (P.) 

LORANTHACE^. 

(206) Phoradendron JlavescenSy Nutt. College Station, Brazos county. 
On Quercus ohtusiloha. Ulmus crassi folia. Common. 

EUPHORBIACE^. 

(207) Euphorbia maculata, L. College Station, Brazos county. 

(208) E. bicolor, Engelm & Gray. Ennis, Ellis county. Common on 
black prairie soil. 

(209) E. corollota, L. (P.) College Station, Brazos county. (P.) Com- 
mon on dry prairies. 

(210) E. fendleri, T. & G. Burnet county (P). 
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(211) Jatropha stimulosa, Michx. (Spurge Nettle). College Station, 
Brazos county (P.); Denison, Grayson county. A common weed occurring 
in sandy soil in isolated places. 

(212) Coyton glandulosus, L. College Station, Brazos county. 

(218) C. oapitatus^ Michx. var Undheimerii, Muell. College Station, 
Brazos county. A common weed on (Jry prairies througtiout southern 
Texas. 

(214) C. monanthogynous, Michx. Brenham, Washington county. Dry 
soil; common. 

(215) C. texensis, Muell. Brenham, .Washington county. Dry upland 
clay soil along fences. 

(216) Or otonopsis linearis, MXchx. College Station, Brazos county. Com- 
mon in post oak woods. 

(217) Acalypha virginica L. var. gracilensr Muell. College Station, 
Brazos county. (P.) Fields sandy. 

(218) Tragia nepetcefolia, Cav. College Station, Brazos county. Dry 
soils. 

(219) Stillingia sylvatica, L. College Station, Brazos county. Dry sandy 
soils in woods or border of the same; common. 

URTICACEJE. 

(220) Ulmus alata, Michx. Denison, Grayson county. 

(221) U. crassifolia, Nutt. Sherman, Grayson county (P). A large and 
beautiful tree, sometimes called Cedar Elm, because of its resemblance to 
the Red Cedar, especially so when Spanish moss hangs in^long festoons from 
the tree. This is especially noticeable from a distance. It is abundant in 
swamps subject to overflow, also on higher black ground. In flower August 
29, 1888. 

(222) Celtis Mississippiensis, Boso. Allen Farm, Brazos county; Dallas, 
Dallas county. Low grounds along streams. 

(223) Madura aurantiaca, Nutt. Melissa, Collin county. Large trees 
were observed in bottoms near Denison, about two feet in diameter at base. 
Timber especially durable when in ground; timber largely used for paving 
in the streets of Dallas; said to outlast Red Cedar several times. 

(224) Morus ry,bra, L. Robertson and Collin counties . 

(225) Broussonetia papyrifera. Vent. Piano. Dallas, Dallas county. 
Cultivated throughout central Texas and often escapes from cultivation, as 
in Dallas, Brenham and Sherman. 

PLATANACEiE 

(226) Flatanus occidentalism L. Ellis, Grayson and Collin counties. 

JUGLANDACEiE, 

(227) Juglans nigra, L. Denison, Grayson county. Allen Farm, Brazos 
county. A common tree everywhere in bottoms. 

(228) Eieoria pecan. Allen farm, Brazos county; Sherman, Grayson 
county; Navasota, Grimes county. One of the largest trees in the bottoms. 
Persists for several years, i. e. young shoots constantly coming up. A great 
nuisance to the cotton planter. In Burnet county the trees are not so large. 
The nuts are largely collected in this place and sold to dealers. 
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Hicoria alba, L. Britt Navasota, Grimes county. Clay uplands; 



common. 

MYRICACEJR. 

(280) Myrica aerifera, L. Hempstead, Waller county. Sandy barrens. 

» CDPULIPERiK. 

(281) Betula nigra, L. Northern Texas. 

(282) Quercus obtusiloha, Michx. (Post Oak.) College Station, Brazos 
county (P.); Independence, Washinjs^ton county; Calvert, Robertson county; 
Sherman, Travis, Burnet, Hays. Grayson, Dallas counties. A common tree 
throufi^h Central Texas. A variable tree, usually growing on uplands. 
Soil may be sandy or a loam. Hard pan close to the surface, known as 
post oak soils. 

(233) Q. lyrata, Walt.(?) Hays county; Collin county. 

(234) 0. pmnotdes, Willd. Sherman. (P.) In bottom along streams, in 
rich soil, a good tree. 

(235) Q, durandii, Buckley. Melissa, Collin county. Limestone bluffs. (P.) 

(236) Q. virens, Ait. (Live Oak.) Independence, Washington county. 
Forming groves in black soil; a large tree. 

(287) Q. rubra, L., var. texana^ Buckley. Calvert, Robertson county. In 
low grounds. 

(238) Q. nigra, L. (Black Jack, Jack Oak.) Denison, Grayson county. 
Red sandy soils. Common. Washington county, Brazos county, Collin 
county, Dallas county. 

(239) Q.Jalcata, Michx. (Spanish Oak, Red Oak.) Yarborough, Gray- 
son county; Grimes county (P.) A large tree. Common on sandy soil. 

(240) Q.dquatica, Walter. (Water Oak, Punk Oak.) College Station, 
Bryan, Brazos county (P.); Washington county. In low grounds along 
streams. Not uncommon. Young leaves scurfy and sinuate pinnatifid. 

(241.) Q. imbricaria, Michx. Denison, Grayson county. 
(242.) Q. phellos,L. (Willow Oak.) Bryan, Brazos county. Common. 
Sandy, loamy soil; uplands. 
(243.) Q. paluslHs, Du Rois. Calvert, Robertson county. 

(244) Q. emoryiy Torrey (1). Burnet, Burnet county. In sandy, rocky 
woods. Low shrub. 

SALICACE^. 

(245) Populus monilifera, Ait. Denison, Grayson county; Calvert, Rob- 
ertson county. In low grounds along streams. 

CONIFERS. 

(246) Pinus tceda, L. (Loblolly or Old-tield Pine.) Yarborough, Grimes 
county. A few large trees, more common in Montgomery county. 

(247) Juniperus virginiana, L. (Red Cedar.) Dallas, Dallas county; 
Austin, Travis county. Usually on sandy or light soils. Trees, large near 
Dallas. The species is abundant everywhere on the hills about Austin. 
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MONOCOTYLEDONOUS PLANTS. 
BKOMELIACE^. 

(248) Tillandsia usneoides, L. (Spanish Moss.) A common species every- 
where in southern Texas. It hangs in long festoons from various trees. 
Sometimes injurious to trees, as it prevents the growth of young branches 
and leaves. 

COMMELIANC.K. 

(249) Commelina virginica, L. College Station, Brazos county. Sandy 
soil. Common throughout central Texas. Denison south to Hempstead. 

PALM^. 

(250) Sabal adansonii, Guerns. Brenham, Washington county. Low 
groujids. Not common. 

ARACE^.. 

(251) Fistia stratiotes, L., var. spathulata, Engelm. San Marcos, Hays 
county. Running water. 

CyPERACB^. 

(252) Cyperus diandrus, Torr. College Station, Brazos county. 

(253) ('. rotundus, L. (Nut Grass.) College Station, Brazos county. 

(254) C. ovularis, Torr. College Station, Brazos county. 

(255) Dichromena lencocephala, Michx. College Station, Brazos county. 

GRAMINE^. 

(256) Paspalum Jloridanum, Michx., var. glabra. College Station, Brazos 
county. (P.) 

(257) F.platicaule. College Station, Brazos county. fP.) 

(258) P. Iceve, Michx. College Station, Brazos county. (P.) 

(259) P. pUcatulum. College Station, Brazos county. (P.) 

(260) P. distichum, L. College Station, Brazos county. (P.) 

(261) Panicum filiforme, L. College Station, Brazos county. (P.) 

(262) P. glabrum, Gaudin. Calvert, Robertson county. 

(263) P. sanguinale, L. Calvert, Robertson county. 

(264) P. anceps, Michx. College Station, Brazos county. (P.) 

(265) P. virghtum, L. College Station, Brazos county (P.); Melissa, Col- 
lin county; Denisen, Grayson county. Sandy soils. 

(266) P. dichotomuniy L. College Station, Brazos county. In woods com- 
mon. (P.) Also a form with leaves 4 to 6 inches long and small spikelets— 
slender habit. 

(267) P. commutatum^ Schultes, var. minor. College Station, Brazos 
county. 

(268) P. muranihemum. College Station, Brazos county. In woods. 

(269) P. texanum, Buckley. Calvert, Robertson county. Introduced. 

(270) P. crus. gain, L. form. College Station, Brazos county. Along 
roadsides in moist places. 

(271) Setaria glauca, var. Icevigata. College Station, Brazos county. 
Waste places. 
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(272) Cenchrus echinatus. College Station, Brazos county. Waste places. 

(273) RotihcelUa cylindrica. College Station, Brazos county. Dry, sandy 
soils. 

(274) Andropogon furcatus, Muhl. College Station, Brazos county; 
Melissa, Collin county. Common. 

(275) A. saccharoides. College Station, Brazos county. Common in cen- 
tral Texas. 

(276; Sporobolus indicus, R. Br. College Station. Common. 

(277) Cynodon dactylon, Pers. College Station, Brazos county; Cal- 
vert, Robertson county; Independence, Washington county; Dallas, Dallas 
county. Naturalized in many places, but always fails to produce seed. 

(278) Bouteloua racemosa. Lag. Northern Texas. 

(270) E leusine indica, Gvdrtn. (Crow-foot grass.) College Station, Brazos 
county; Calvert, Robertson county. (P.) Common in cultivated fields in 
central Texas. Coming up in cornfields, where it yields abundant good 
forage. 

(280) Leptochloa mucronata, Kunth. College Station, Brazos county; 
Calvert, Robertson county (P.); Sherman, Grayson county. Common in cul- 
tivated fields, yielding some forage. 

(281) Buchloe dactyloides, Engelm. Melissa, Collin county. Escaped 
from cultivation. Grimes county. 

(282) Eragratis major ^ Host. Slender form. College Station, Brazos 
county. (P.) 

(283) E. oxylepis. Yarborough, Grimes county (P.); College Station, 
Brazos county. Common on dry prairies in waste places. 

(281) E. tenuis^ Gray. College Station, Brazos county. (P.) Prairies 
common. 

(285) Ghloris verticillata, Nutt. College Station, Brazos county. (P.) Dry 
places. 

(286) G. swartziana. Doell. Central Texas. (P.) 

(287) Uniola gracilis, Michx. College Station, Brazos county. In woods 
common. 

(288) Poa arachnifera^ Torr. Ennis, Ellis county. A valuable grass. 

CRYPTOGAMOUS PLANTS. 
FILICES. 

(289) Polypodium incanum, Swartz. College Station, Brazos county; 
Montgomery county. 

(290) Adiantum capillus— veneris^ L. Denison, Grayson county. 

MARSILIACE^. 

(291) Marsilia vestila. Hook. & Grev. Clay Station. Dry soil. 
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THE RELATION OF FROST TO CERTAIN PLANTS. 



BY L. H. PAMMBL. 

Most persons are familiar with the fact that some plants are much more easily 
aflfected by frost than others. The slightest frost will affect plants like Pussly, 
young corn, beans, twitch grass, tomatoes, squashes, pumpkin, etc. I have 
watched many plants for some years, but the opportunity of recording temperature 
in close proximity to the plants have not heretofore been made here, though 
doubtless sotne observers have recorded facts, but the references are not at hand. 
Up to November 4 the following observations were made. In these tables dates 
and temperatures are recorded only at 32 degrees and below. 
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32 
42 
51 
24 


72 

78 

79 

71 

57 

71 

72 

60 

50.5 

53 

57.5 

56 

45.5 

52 

43 

47 

61 

56 

■*38!5 
33 
47 
33 


67 


Seotembcir 26. 


68 5 


October 4 


50 


October 5 


60 


Octobers 

October 9 


45 


October 10 - 


61 


October 18 

October 19 


58 
46 


October 20 


46 


October2l 

Ootober22 

October23 

October 24 


48 
50 
41.5 
38.5 


October 25 


29 


October 2rt 


32 


Ootober27 

October 28 


42 
43 


October 29 


38 


October30 

November 2 


49.5 
34 


November 3 


24 
35 


37 
35 


44 


November* 


31 



THBRMOMBTBR FIVE FEET FROM THE GROUND. 



September 16. 
September 26. . 

October 4 

October 5 , 

Octobers 

October 9 , 

October 10 

October 18 

October 19. ... 
October 20... 
October 21. ... 

October 22 

October 23 

October 24 

October 25 

October 26.. 
October 27. ... 

October 28 

0<itober 29 

October 30 

October 31. . 
November 2. , 
November 3. 
November 4.. 



31 


60 


72 


32 


63.5 


75 


35 


67.5 


85.5 


34 


55 


71.^ 


80 


50 


58.5 


25 


«2 


71 


33 


59 


75 


36 




64 


32 


56 


61 


29 


44 


57.6 


29 


42 


60 


33.5 


45 


54 


23 


45 


51 


21 


49 


55 


18 


33 


49 


18 


b8.5 


52 


22 


45 


66 


25.5 


52 


62 


22 


31 




20 


42 




22 


29 


53.5 


35 




87 


32 


87 


51 


41 


41 


38 



71 

66 



51 



58 

55 

53 

56 

55 

47 

45 

35.5 

42 

54 

49 

47 

55 

49 

40 

91 
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The most striking difference is the lower temperature at the surface of the earth. 
The observations on the following plants may be of interest : 

September 16: Com, althoujjh youog, was not affected close to thermometer. 
On creek bottom one mile from collepre leaves were frozen. Twitch grass (Panicum 
capilhre) near the thermometer was not frozen. Common bean {Phaseolus vul- 
garis) leaves frozen near the thermometer. Pussly (Portulaca oleracea) affected in 
garden. Cucumbers (Cttmis sativus) also affected. Cultivated balsams (Impatiens 
balsamina) also affected. Frost on October 8th and £th entirely killed garden beans; 
tomatoes seriously affected. Four o'clock (Mirabalis jalapa)^ balsam, corn, beans, 
cucumbers, squashes, pumpkins, melons, tomatoes, pussly. Pigweed (Amaranfus 
blUoides, Zinia coleus, Morning Glory [Ipomcea purpurea)^ Unicom plant {Mar' 
tynia prohoscidea) seriously affected. 

Of the partially affected I will enumerate a few: Red Clover (Trifolium pra- 
tense), Dolichos lahlab. Castor Oil Bea.n {Ricinus communis), Cotton iGossypium) 
herbaceum) and Cassia marylandxca. 

Not affected at all: Phlox drummondii, Mexican poppy (^Argemone mexicana), 
Sage {Salvia pratensis), Bachelor's Button (Centaurea cyanus), Golden Rod [Soli- 
dago rigida). Aster (Aster multiflorus\ Scabios (Scabiosa atropurpurea). Artichoke 
{Helianthus tuberosus). Beet {Beta vulgaris), Fleabane (Erigeron annuus). Tansy 
{Tanaceium vulgare). 

Up to this time frost had in no way affected the flowering of Phlox drummondii, 
Salvia pratensia, Melissa, Argemone mexicana, Eschscholtzia californicay Borage 
{Borrago officinalis), Collinsia bicolor, Erigeron annuum. One of the curious 
things in connection with some plants is that in plants like the Castor Oil bean 
only the lower leaves were frost bitten, while the others were still green and fresh 
on October 18th. 

The following plants were entirely killed between October 18th and November, 
4th: Dolichos lablab, Ipomcea purpurea. Datura wrightii, Gossypium herbaceum, 
Qaamoclit vulgaris, Phaseolas multiflorus. Hibiscus trionum. Calendula officinalis. 

Partially affected : Ricinus communis, Helianthus debilis, Borrago officinalis, 
Trifolium pratense, T, incarnatum, Polanisia graveolens, Soja hispida. 

On October 24th the following were slightly affected : Cosmos, Solanum ni- 
grum, Chrysantheum corinarium, Argemone mexicana. Cassia marylandica^ 
Trifolium pratense, Eschscholtzia calif ornica, Melilotus officinale. 

Not affected by frost on 23d and 24th : Euphorbia cyparissias. Pelargonium 
zonale, Medicago sativa, Symphytum officinale^ Solidago rigida, S, canadensis, 
Aster novce-anglice, Scrophularia nodosa, var. marylandica, Erodium cicutaria, 
Phlox drnmmondii, Dipsacus sylvestris. Chrysanthemum indicum, Silphium laci- 
natum, Scabiosa atropurpurea, Nepeta cataria, Acalypha virginica, Marrubium vul- 
gare, Potentilla norvegica, Tanaceium vulgare, Centaurea cyanus. Iris versicolor, 
Triosteum perfoliatum, Poteritim sanguisorba, Collinsia bicolor, Arctium major, 
Saponaria officmalis. Beta vulgaris, Daucus carota, Brassica campestris. Salvia 
pratensis, Scabiosa atropurpurea, Nepeta cataria, Fragaria virginiana. 

The leaves of trees of the following species were affected somewhat: Pvunvs 
americana, Eleagnus angustifolia, Acer saccharinum, Betula alba, Populus alba, 
P. tremula. 

Leaves of shrubbery plants killed by frost on October 25: Ulmus fulvn, Ulmus 
americana, Acer negundo, Vitis riparia, V, labruscce, various cultivated forms, of 
Prunus cerasus, P, avium, Fraxinus viridis, Pyrus malus. 

Not affected: Prunus persica, Berberis vulgaris, B, thumbergii, Pyrus com- 
munis, Ligustrum vulgare. 
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Herbaceous plants not affected on November 4: Marruhium rulgare^ Dianthus 
chinensiSf Dipsacus syhestria, Centaurea cyanus (slijrhtly), Calendula officinalis, 
Eschscholtzia californi ca' (s\ighi\y), Tanacetum vulgare, Triosteum perfoliatum. 

None of the perennial grrasses wefe affected by frost up to November 4th. This 
was also true of some of the annuals — Phleum pratense, Bromus inermis, B. hre- 
riaristatuSf Dactf/lis glomerata, Agropyrum repens, A. glaucum^ Agrostis alba, 
Var. vulgaris, Chrysopogon nutans^ Andropogon furcatns. A, acoporius [ihQ leaves 
of these last three are turninjj brown); Sparlina cynosuroides (yellow), Poa pra- 
iensis and Avena saiiva. 

Trees with green leaves on November 4th : Ligustrum vulgare, Eleagnus an- 
gustifoUa (some affected), Prunus (Amygdaluft) peraica, P, simoni^Quer cus robur, 
Acer saccharinum (a few trees), Quercus rubra (few), Q. macrocarpa (few), Syr- 
viga vulgaris, S. persica (some few yellow leaves). 

The following notes on the flowering of a few plants may be of interest: 

October 27th: Scabiosa atropurpurea. Calendula officinalis^ Melilotus officina- 
lis, Leonurus cardiaca, Phlox drummondii, Trifolium pratense (sheltered place), 
Colfinsia hicolor, 

October 23d: Reseda odorata, Erodium cicutarium, Marrubium vulgare, Po' 
tentilla norvegica^ Sonchus asper. Cassia marylandica, Erigeron annuum, Chrys- 
anthemum coronarium, Dafhyrus odoratus, Nepeta cataria, Solidngo canadensis, 
Argemone mexicana, Marutn cotula, Cryptotcenia canadensis, Polanisia graveo- 
lens, Borrago officinalis, Saponaria officinalis, 

October 21st: Helianthus debilis, Gossypium herbaceum, Ricinus communis, 
Ipomosa purpurea, Salvia pratensis. 



NOTES ON THE POLLINATION OF CUCURBIIS. 



ABSTRACT BY Di H. PAMMBL. 



Little attention has been given to a study of the pollination of cucurbits, The 
European Bryonia dioica was studied by Hermann Mtiller and Mr. T. C. Gentry 
has studied Cucurbita ovifera and C pppo, but his account is, quite inaccurate in 
some important particulars. Mr. Gentry assumes that they are pollinated by the 
wind. Insects, especially Hymenoptera, are the important pollinators. Coleoptera, 
especiaXly Diabrotic a vittato^ D. longicornis, D, punctata^ are frequently found in 
flowers and incidentally carry the pollen. Some of the Syrphus flies also assist in 
the pollination of Citrullus vulgaris. Nectar is secreted in considerable quantity 
especially by the flowers of Cucurbita pepo and C. maximc^. So large was the 
amount of nectar in some of the covered flowers of C, maxima that a half spoonful 
might have been collected. The odor of the flowers of C, maxima is quite pleasant 
and agreeable. Concerning the sexes, Cucurbita maxima and C, pepo and Cu- 
cmnis sativus are monoecious. In Cucumis melo some varieties have perfect 
flowers, e, g., they are poly gamo- monoecious. Some varieties of Citrullus vulgaris 
also are polygamo-monoecious. Before 12 m. seems to be the proper time for polli- 
nation in Cucurbita pepo and C, maxima, while Citrullus vulgaris may be poUi 
nated in the afternoon. 
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THE STOMATA AND PALISADE CELLS OP LEAVES. . 



BY P. C. STEWART. 



The name stomata (sing, stoma) has been applied to the elliptical apertures in 
the epidermis of leaves and other green parts of plants. The stoma is a modified 
epidermal cell and consists of a rift and guradian cells (usually two in number). 
The guardian cells are rightly named for it is their function to regulate the amount 
of evaporation from the leaf by opening and closing the rift. Unlike ordinary 
epidermal cells, the guardian cells contain chlorophyll, and for that reason they 
were once thought to belong to the parenchyma. 

Goodale ^ says, ** Stomata belong especially to green organs exposed to the air, 
but they have been detected on all superficial parts of the plant with the exception 
of roots." As authority he cites De Bary, who found stomata on the tubers of the 
potato, on the perianth and anthers of Lilium bulbiferum and on the pistil and 
seed coat of the Canna. In the higher plants they occur for the most part on the 
leaves. In the majority of Monocotyledons* they are found on both sides of the 
leaf, but in Dicotyledons they are seldom found on the upper surface except in 
leaves which present both sides to the sun. In some Caniferc^ there are more 
stomata on the upper than on the under surface. They are entirely absent from 
the leaves of submerged water-plants, and appear only on the upper surface of 
floating leaves. 

In regard to arrangement, there seems to be no general law except in a few 
orders, viz: in Equisetaceoe^ ConifercB and QraminecB. Since the object of the 
stomata is to bring the interior of the leaf into communication with the outside 
they world, are so placed as to communicate directly with the intercellular passages. 
Their arrangement, therefore, depends upon the internal structure of the leaf. The 
rift is a narrow ellipse whose major axis is generally the major axis of the stoma as 
a whole. {Portulacca oleracea is an exception.) Outside of the orders above named, 
the stomata are found scattered irregularly over the surface of the leaf, and with 
their axes pointing in every conceivable direction. 

Being together with the lenticels, the aerators of plants, their number and size 
are thought to bear an important relation to the behavior of plants. In general, 
the plants of arid regions have few and small stomata, while water plants and 
plants native to moist climates have numerous and large stomata. This rule has 
a great many preplexing exceptions, and we are forced to acknowledge that we 

1 Good ale's Pbysiologioal Botany, p. 70. 

a Thome's Struct, and Phys. Bot., Eng. Translation, Bennett, p. 61. 

8 Gray's Struct. Bot., p. 90. 
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really have but little exact knowledge of these curious little plant valves. The 
number of stomata on a square inch of leaf surface is surprising. It varies all 
the way from a few thousands up to hundreds of thousands. However, all com- 
putations of ^tomata are only approximations. The number varies on different 
portions of the same leaf, and the difference is often great. To get even an 
approximation it is necessary to take sections from different portions of several 
leaves and get an average. For an example of this variation take the Duchess 
apple. Counts were made on different parts of three leaves with the following 
results: 



Lbaf I. . 



Leaf II. 



f 29 stomata in field of microscope. 
J 26 " ** 

.. i 20 " *• " 

L34 

i30 stomata in field of microscope. 
30 
27 ** *» " 

28 ** ** •* 



Leaf III \ ^^ stomata in field of microscope. 

A difference of one stoma in the field makes a difference of over 5000 on a 
square inch. Thus it is seen that the number in the Oldenburg (Duchess of Olden- 
burg) varies from about 120,000 to 200,000, while we get as an average 150 000 
per square inch. From the table below it will be seen that this is about the 
average number in the varieties of apples examined by me. Prof. Bessey* found 
from 150.000 to 200,000 and Mr. Wellman* observed about the same number, while 
Lindley8 gives but 24,000. 

To obtain accurate measurements of stomata is even more difficult than to obtain 
their number. They are so very small and it is so difficult to get them always 
under the same conditions. In this work, also, we must make a large number of 
measurements and take the average. Stomata on the same leaf vary considerably 
in size and somewhat in shape. While the majority are elliptical in outline, some 
circular ones will be found. In some species they are rectangular. To show how 
stomata vary in size in leaves of the same tree we will again take the Oldenburg 
apple. Stomata were measured on three leaves. 

The largest, the smallest and intermediate sizes were taken. L. stands for 
length and W. for width: 



*Iowa Hort. Report, 1879, p. 131. 
61owa Hort. Report, 1873, p. 117. 

i»In his Introduction to Botany, p. 145, Lindley gives the number of stomata In thirty- 
six species of plants, twenty-eight of which were computed by Thomson. 
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r ) L. .00109 inches. 
Stoma 1 [ 

) W. .00094 " 


Leaf I . . . ^ 


( L. .00109 " 
Stoma 2 

( W. .00078 " 

( L. .00109 " 
Stoma 3-^ 

( W. .00086 " 




( L. .00125 *• 
Stoma 4- 

(W. .00078 " 




r ( L. .00156 •' 
Stomal- 

|W..0C094 ** 


Leap II.., - 


( L. .00125 •• 
Stoma 2- 

(W. ,00094 " 

( L. .00094 " 
Stoma 3-^ 

( W. .00094 " 


, 


( L. .00125 •* 
Stoma 4-^ 
L ( W. .00094 *• 




( L. .00139 •* 
Stoma 1- 

(W. .00109 " 


Leap HI.. ^ 


( L. .00094 " 
Stoma 2- 

(W. .00078 '* 

( L. .00139 " 
Stoma 3- 

(W. .00109 ** 




( L. .00125 ** 
Stoma 4-^ 



i ( W. .00109 ** 

The variation indiiferent species may be seen in the table. Weiss '' gives the 
length and breadth of the stomata in forty species. The least length in his table 
is .00047 in., the length of the stomata in Amarantua caudafus; the least width i8 
.00031 in., in Morus alba; the srreatest length is .00279 in., in Lilium bulhiferum; 
and the greatest width is .00197 in., in Avena saliva. The average length of the 
stomata in the forty species is .00126 in., and the average breadth is .00091 in. 

While studying stomata I also made some observations on palisade cells. The 
number of rows of palisade cells in each species is given in the table. The number 
varies from one to four, two being the most common number. Prof. Bessey ® found 
from two to four rows in the various varieties of the apple. Except in vertical 
leaves, palisade tissue is seldom found on the under surface of the leaf. Stomata 

7Gk)odale's Phys. Bot., p. 171. 
«Iowa Hort. Rep't, 1S79, p. 132. 



IOWA ACADEMY QF SCIENCES. 



>3 



are coDfined mainly to the under surface and palisade cells to the upper surface. 
The nature ot the palisade tissue depends larg^ely upon the amount of light 
the leaf receives during its growth. Frequently the innermost layer of palisade 
cells will be incomplete, that is, in places it will be absent, or the cells may be but 
little different from the ordinary parenchyma cells. In the table, incomplete layers 
are indicated by the sign +• 

The following table gives the results of some observations made during the past 
summer. It gives the number of rows of palisade cellp, the number of stomata per 
square inch, and the size of the stomata in the species and varieties named. For 
the species given in the latter part of the table the size of the stomata is not given. 
Partly dry and partly alcoholic material was used and in these conditions measure 
ments of stomata -would be unreliable, and hence are omitted : 

TABLE. 



STOMATA PER 
8Q. INCH. 



00 



Pi 



8IZIC OF STOMATA IN 
INCHES. 



P 



•a 

a 
P 



PAIilSADB 
LAYERS. 



Sagar pear (Pyrus communis) 

Rutabaga (Braasica compestria) 

Portulaeca oleracea 

Salix laurifolia 

PruniL8 pennsylvanica 

Polygonum cuspidatum 

PontedeHa cordata 

Apple fOanada Baldwin) Pyrvsmdlus. 

Apple (Peffer No. 1) Pyrus malua 

Apple iVJ8) Pyrus malus 

Nymphcea reniformia 

Acer nigrum 

Pyrus coronaria 

CratcBgus tom^ntnsa, var. mollis 

Apple (Oldenburg) Pyrus malus 

Sagittaria varidbilis 

Virginia Grab 

6 M (Russian cherry) Prunus cerasus . 
12 M (Russian cherry) Prunus cerasus. 

SUphium laciniatum 

Lcu!tuca scartola 

Popvlus certinensis 

Populus tremula 




0,024 

21,150 




91,000 

6 

458,332 





6,768 

12,690 

8,460 

ia5,000 

215,000 

62,500 

118,332 

290,000 

123,332 

32,500 



350,000 

300,000 



L. .00085 
W. .00075 








32,500 







45,000 

120,000 

43,750 



150,000 
37,500 
153,750 
160,000 
142,500' 
50,000 
1211,000 
109,000 



L. .00429 
I W. .00285 






L. .00094 
W. .00078 





IL. .00182 
I W. .00130 



Ti. .00192 
W. .00172 
L. .00101 
W. .0t)068 
L. .00130 
W. .00081 



.00078 1 

.ooorai 

.00100 I 
.000621 
.00102 I 
.00084! 
.00124/ 
.00095 
.00192 
.00156 i 
.00138 ( 
.00101 1 
.00127 \ 
.00106 i 
.00146 ( 



M- 



3 

2-f 
3 



3 
3 

2+ 
3 
1 
3+ 

2+ 

2+ 

2-f 

2+ 

2 

2 

2 

2 
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TABLE— Continued. 



STOMATA PER 


SQ. INCH. 


6 


© 


s 


g 




v< 


h 


»4 


s 


S 


(D 


(D 


b 


»4 


O 


a> 


O. 


'O 


A 


• a 


P 


P 



BIZB OF STOMATA IN 
INCHES. 






A 



PALISADl 
LATKRB. 



J.c«r daaycarpum. 
MedicoQO saliva.. 



Russian O^k {Quercui rohur, rar. 
pedunculata) 



Mongolian Pear (Pyrus sinensis) . 
Prunus serotina 



Piipuhits aUyti , H 

Luiuvk^ (ciierryi Pnmuf' cerasus. 



Prtmu^ ariQimtt/ulia , , . . * 

(Miiam'tiMcjitmiti.. .. 

Prtiuujitpufnila.. . .,.„,. , 

AprSeonNlcUorBt PiutiVM armeniaca. 

12 M i: Pesi 1- 1 Fifnifi (<ytn mtmls 

ii27 {Apple) P If nts mfilu» 

75 M cAppleJ PiiruH fmitttx 

Wythe fAppIek Pi/n/fi mttius 



15 M { Applt^) Pyma tfrntuH 

Fluke's Wild fjmti if'uni.'* Toensis) . 

TnliTJitn fcjweet (rj/n^Jf mtthis) 

rtu w le'ij J f u I e t { Piftu d Nt4 r ; ^i«) 

Pyrus toringo 




105.000 



210,000 
01,000 



315,000 
8*42.500 
235,000 



100,165 



150,000 



55,000 

253,500 

33,000 

90,000 

88,000 

197,000 

150.000 

167,500 

155,000 

220,000 

170,000 



|L. .00088 
I W. .00070 



jL. .000571 

1 W. .00044 r 

L. .00102 ( 

W. .00070 f 

jL. .00119) 
1 W. .00091 f 
jL. .00177 t 
I W. .00135 f 
jL. .00115 ♦ 
1 W. .00075 f 



1 
2+ 



2 

14- 
2+ 
2 

1 









2(?) 




A KEY FOR THE IDENTIFICATION OF THE WEKD SEEDS FOUND IN 

CLOVER SEED.i 



BY. F C. STEWART. 



The identification of weed seeds, though an important matter, is not an easy 
one. The averajje person knows Fox-tail, and probably that is about all. Even 
botanists, who have not R:iven the subject special attention, will be surprised to find 
how small a number of weed seeds they are able to identify without study. 

Outside of systematic works* but little has been written on seed characters. 
What has been written is scattered through Experiment Station Bulletins and 
Agricultural Reports, and is not in an available form. However, the Germans 
have done some good work in this line, notably Harz' and Nobbe.^ 

A good key for the identification of American weed seeds would be of great 

iPart of a thesis on The Impurities of OiiOVER Seed, written for the degree of 
Bachelor of Soienoe, Iowa Agrioultural Oollege. 

•Gray's Manual of the Botany of the Northern U. 9., Chapman's Flora of the South- 
ern States, Ooalter's Rooky Mountain Botany, etc. 

Landwirtsohaftliche Samenkunde, two volumes, Berlin 1885, Paul Parey. 
Handbuoh der Samenkunde, Berlin, Wilgandt, Hempel and Parey, 1876. 
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value to our botanists and seedsmen. The key of Dr. Harz is jfood, but it is too 
general in its nature for our purpose. Below is offered a key designed especially 
for the identification of weed seeds commonly found in clover seed. Though rude 
and incomplete, it may be of some service. 

KEY. 

A. Fruit not enclosed by a glume and palet; not a caryopsis. 

I. Achenes, sharply triangular. 

1. Black and shiny; sides concave; length, 1". 

Polygonum acre, H. B. K. 

2. Black, but not shiny; usually enveloped by the close fitting calyx; sides 

not concave; length, 1)^-2". 
Polygonum convolvulus, L. 

3. Brown and shiny; embryo peripheral. 
a Not enveloped by calyx; length, 1". 

JCrispus, L. 
AUissimuSj Wood. 
h Usually closely enveloped by calyx; length, about J^".^ 
Rumex acetosella, L, 

4. Brown or light colored not shining; embryo central. 

Carex, 

5. Reddish black; not shiny; pointed; length, IJ^". 

Polygonum aviculare, L. 

II. Achenes or nutlets, slightly triangular. 

1. An achene, nearly flat; one angle very obtuse and rounded; somewhat 

ovate; dull blaok; length, IJ^". 
^Polygonum hydropiper, L. 

2. Nutlet; brown; narrowly ovate; length, T; one face flat, the other two 

meeting in an obtuse angle which is bordered on each side by a line of 
darker brown ; very smooth. 
Brunella vulgaris, L. 

III. Achenes, lenticular or ovate and flattened. 

1. Usually black; embryo^ coiled in a ring around the albumen; never 
more than 1" in length; not pointed at apex; sides convex. 
a Shiny black; without utricle. 
* Orbicular; i-f" broad. 

Amarantus albus, L. 
** Somewhat ovate; length i-f ". , 

Amarantus retrojlexus, L. 
#\ Less shiny; orbicular; f-1" broad. 
Amarantus blitoides, Watson. 
b Dull grayish black; orbicular; utricle frequently present; f " broad. 
Chenopodium album, L. 



6 In the genera Polygonum and Rumex many achenes are found from which the pericarp 
has been removed in threshing, duch are flesh colored and of the game shape as the achenes 
before mutilation. 

• The pericarp is often partially removed in Amarantus and Chenopodium showing the flesh 
colored seed. The coiled embryo can be readily seen with a hand lens. Usually enough of the 
pericarp remains to identify the genus. 
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2. Black and shiny; 1" or more broad; abruptly tipped with a short 
point. 
a Gibbons flattened, sometimes slightly triangular; orbicular to 
slightly ovate; 1-1 i" broad. 

Polygonum persicaria^ L. 
b Concave on both sides; orbicular; li-lf broad. 
Polygonum pennsylvanicum, L. 

IV. Seeds sharply angled in various ways, but not triangular; not 

achenes. 
1. Dull black or brown seeds with one convex face which is more or 
less rough. Angles not winged except in Verbena hastata, 
a Nearly uniform in size throughout the entire length of the seed; 
length, 2i-8 times the thickness; 3-faced, one convex, the 
other two plane and meeting in a moderately sharp angle; light 
brown. 

Verbena, 
* Convex face prominently 4-ridged longitudinally; upper half 
transversely wrinkled. 

/ Length, l-lj"; plane faces with whitish roughen- 
ing. 

V, bracteosa, Michx. 
// Length, l-lj"; little or no whitish roughening on 
plane faces. 

V. angustifolia, Michx. 
fff Length, l^^-l^"; otherwise same as in V. angusti- 
folia. 

V. slricta. Vent. 
^* Not prominently ridged nor wrinkled. 
/. Length, i-1"; angles not winged. 

V. urticcefolia, L. 
ff' Length, 1"; angles between the convex face and the 
plane faces slightly winged. 
V, hastata, L. 
b Seeds flattish; angled in various ways; smaller at the ends than 
in the middle. 

/ I>ark brown, nearly black; length, f-H". 

Plantago rugelii, Decaisne. 
ff I^ight brown; length, \". 
Plantago major, L. 
3. Seeds irregular and winged on the angles, giving them a shriveled 
appe&rance; light brown; length, f". 
(Enothera biennis, L. 

V. Obconical achenes; longitudinally ribbed; light colored. 

1. Ribs beset with tubercles' light brown; length, f". 

Anfhemis cotula, D. C. 

2. Not tubercled; truncate at apex; length, f"; lighter colored than 

last. 

Jnthemis arvensis^ L. 

3. More slender; stripes of black between the ribs; i" long. 

Chrysanthemum leucanthemum^ L. 
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VI. Boat shaped seeds, oblonged and hollo w^ed on one face. 

1. Shiny brown; about twice as long as broad. Light colored line 

running lengthwise the convex face; length, 1J". 
Plantago lanceolata, L. 

2. Brown but not shiny; a slight transverse depression running 

across the middle of the convex face; length, l-li"; the hollow 
white lined; two white rimmed depressions at the bottom of the 

hollow. 

Flantago patagonica var. aristata, Gray. 

VII. Seeds globose or nearly ovoid. 

1. Greenish, oily, naked seed; nearly ovoid; pointed; length, V. 

/ artemisicefoUa, L. 
^Ambrosia ] pstlostachya, D. C. 

3. Gray black; globose; i" in diameter; surface irregularly roughened. 

Ouseuta epithymum, Murr. 
B. Fruit enclosed by glume and palet; a caryopsis. 

I. Flowering glume and palet smooth, shiny and coriaceous. 

1. One side flat, the other with a prominent hump; shiny green. 
a Orbicular; 1" broad. 

Pctspalum Iceve^ Michx. 
b Ovate, tapering to an acute point; length, 11-2". 
^Panicum crus-galli^ L. 

2. One sid^ somewhat flattened, but the other not prominently 

humped. 
a Ovoid; very dark green; length about i". 
Panicum capillare, L. 
b Narrowly oblong; light green; length about IJ". 

Panicum proliferum, Lam. 
c Linear oblong; pointed slightly at both ends; the second sterile 
glume and the imperfect flower generally closely enveloping the 
perfect flower. 

* Perfect flower usually black; first sterile glume almost want- 
ing, second one equaling the flower; length, 1". 
Panicum glabrum, Gaudin. 
** Perfect flower greenish; first sterile glume small, second 
not more than half the length of the flower; length, li". 
Panicum, sanguinale^ L. 

II. Flowering glume and palet roughened^ but coriaceous; ovate. 

1. Length about 1"; greenish, light colored or dark brown; flowers 
striate lengthwise and dotted. 

Seatria viridis, Beauv. 

• 

7 Seeds of these two speoies generally appear naked and in this oondition, I know 
of no characters by which they can be separated. But when found with the Involucre 
intact they are easily separated. A. artemiaicBfolia has a crown of 6-8 stout tubercles 
while A. psUoatcuihya is smooth. 

8 Frequently the sterile glumes and the imperfect flower remain attached. In such 
oases the species is easily distinguished by the stiff bristles on the second sterile 
glume and the glume of the impeifect flower. The glume of the imperfect flower is 
also awned. 
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3. Length, li-lf; tawny yellow, brown or nearly black; transversely 
wrinkled. 

• Setaria glauca, Beauv. 

II. Flowering glume and palet membranaceous, glume truncate; palet 
2-nerved; length of flowering glume about f ". 
»o Phleum pratense, L. 

EXPLANATION OP PLATE. 

1. Setaria viridis (upper surface). 

2. Setaria viridis (under surface). 

3. Setaria viridis (with glumes removed). 

4. Setaria glauca (upper surface). 

5. Setaria glauca (under surface). 

6. Setaria glauca (glumes removed). 

7. Panicum glabrum. 

8. Panicum sanguinale. 

9. Panicum crus-galli, 

10. Panicum crus-galli (glumes removed). 

11. Plantago lanceolata (convex face). 

12. Plantago lanceolata (concave face). 

13. Plantago rugelii. 

14. Amarantus retroflexus. 

15. Amarantus alhus. 

16. Amarantus blitoides. 

17. Polygonum avicuiare. 

18. Chenopodium album (without utricle). 

19. Polygonum persicaria, 

20. Polygonum hydropiper. 

21. Chenopodium album (with utricle). 

22. Polygonum acre. 

24. Rumex acetosella. 

25. Ambrosia artemisimfolia (naked). 

27. Rumex crispus. 

28. Anthemis cotula. 

29. Verbena bracteosa. 

30. Chrysanthemum leucanthem^um. 

NATURAL SIZE DRAWINGS. 

31. Setaria viridis. 

32. Setaria glauca, 

33. Panicum glabrum. 

34. Panicum sanguinale. * 

35. Panicum crus-galli. 

36. Plantago lanceolata. 

37. Plantago rugelii. 



»S. gUiWia, S. viridU and P. crus-gaUi frequently appear naked; P. crus-flfoWi and S. 
glauca are orbioular, flat on one side, well rounded on the other, and are quite diffl- 
oult to separate. 8. viridU Is oblong ovoid. All these are light green in color. 

10 This rery frequently occurs naked. Then It is light brown, ovoid, V4" long. 



IOWA ACADEMY OF SCIENCES. 



89 




# « 



i 



3^ n/ 33 3^ 



•35 



36-37 ^8i 39 4-^ 



4 il 



43 44 4S ^6 47' .^g 49 5°* 5' S* 53' ^ 

54 §5 



90 IOWA ACADEMY OF SCIENCES. 

38. Amarantus relrqfiexus. 

89. Amarantus albus. 

40. Amarantus blitoides. 

41. Chenopodium album (without utricle). 

42. Polygonum persicaria. 

43. Polygonum hydropiper. 

44. Polygonum aviculare, 

45. Polygonum acre. 

46. Polygonum convolvulus. 

47. Eumex acetosella. 

48. Anthenus colula. 

49. Ambrosia artemisicBfolia (with utricle). 

50. Eumex crispus. 

51. Ambrosia ariemisicefolia (naked). 

52. Verbenia bracteosa. 

58. Chrysanthemum leucanthemum. 

54. Polygonum convolvulus (enlarged three times). 

55. 4''^^^osia artemisice folia (enlarged, with involucre). 



PRELIMINARY OBSERVATIONS ON A CATTLE DISEASE FREQUENTLY 
OCCURRING IN IOWA. 



BY W. B. NILE8. 



This disease is called hydrophobia by the people at large in a majority of case*. 
By veterinarians it is diagnosed as rabies, cerebro- meningitis, enteritis and im- 
paction of the third stomach. 

As regards its distribution, it may be said to occur most frequently north of a 
line drawn east and west separating the State into halves. In the extreme south- 
em part cases are rarely reported. 

Nature, Symptoms and Course of the Disease. — In some outbreaks the cattle are- 
reported to have been bitten by a dog, but seldom has the owner been able to posi- 
tively say that such is the case. In a majority of cases no dog is mentioned in 
connection with them, and no strangely acting dog has been reported in the neigh- 
borhood. 

In all outbreaks the disease runs a lingering course in the herd. Several cases 
occur and the time elapsing between the first and last case extends over several 
weeks; in some outbreaks over five or six months. The symptoms observed in the 
diiferent outbreaks are very. uniform. So uniform that it is easy in most instances 
to recognize the trouble from descriptions written by the owner of the cattle. 

At first the animal appears*uneasy, is alert, taking more notice than common of 
everything taking place about it, is very attentive if a strange man or dog appears, 
and a slight switching of the tail is often observed. The eyes soon become staringr 
and wild, and eventually reddened. The animal early refuses food and drink, and 
as a consequence becomes very gaunt in appearance. Early in the course of the 
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disease saliva dribbles from the mouth and continties to a greater or less extent 
until death occurs. Soon after the appearance of the first symptoms the animal 
begins to bellow or low very much like an animal lost from its fellows. Thi? is 
continued with intermissions of quiet until the animal dies, and is the most char- 
acteristic feature of the disease. Some become quite "mad " or furious and chase 
anything that comes in their way, man as well as beast; many have been reported 
to me as having chased their attendants, and I have myself been charged at by a 
steer which at first sight appeared to be inoffensive. At other times the sick 
animal has a desire to follow one about— to start after and follow other cattle in 
the herd without any desire to injure them. Within a short time after the first 
symptoms appear the animal shows weakness in the bind limbs with a tendency 
to knuckle over at the fetlocks. This is also often seen in the fore extremities, and 
as the disease advances becomes more marked until in some cases the animal will 
when trotting along suddenly go down by first going over on the fetlocks and then 
down on the knees, chest and abdomen. The animal will get up perhaps to repeat 
the act again shortly. This, I think, is due to a loss of the co-ordination powers 
more than to weiakness. In many cases during the trouble severe straining occurs, 
as if the animal were trying to pass dry faeces. Nothing except a small .quantity 
of dark faeces is passed however. 

Death occurs in from four to eight days, most cases living about one week. The- 
disease is uniformly fatal. I have yet to hear of the first recovery. In some out- 
breaks about fifty per cent of the cattle become affected. In a majority of cases, 
however, the loss is not above ten per cent. 

Post mortem examination shows almost uniformly an absence of what are usually 
called fatal lesions. The liver, spleen, kidney, heart and intestinal tract are usually 
normal. In a few cases I have fouiid the folds of the abomasum reddened and 
oedematous, and again the capsule of the kidney has been observed in some cases to 
detach easily, and on sections of the organ a congested condition of the vessels have 
been noted, together with several small calculi in the pelvis. The blood; if at all 
changed from normal, is lighter in color and clots more quickly. The brain and 
surrounding membranes show the greatest change. On incising the dura mater 
there is usually an escape of considerable clear serum. On removal of the dura 
an intense black color of the pia mater covering a large part of the organ is some- 
times observed. At other times this dark color is not so marked, and is confined 
to the anterior portion of the cerebral lobes. A small piece of the membrane 
placed under the microscope shows the dark color to be due to a great number of 
minute dark bodies resembling micrococci, situated on the underside of the 
pia mater. (This black condition I have found iq. apparently healthy animals 
slaughtered for focd, but present only to a slight extent.) The vessels of the bram 
are much congested, ecpecially those of the choroid plexus, and those in the region 
of the fourth ventricle. This condition is even well marked after the animal has 
been destroyed by bleeding. A section of the organ shows no apparent change in 
the brain tissue. 

What is \iie disease and what is its cause? Is it rabies, communicated to cattle 
by the bite of some rabid animal, or is it something very similar to it, contracted 
in some other way? These are questions not easily answered.' It must be ad- 
mitted that the symptoms are very much like those shown by rabid cattle, yet, 
when we observe that hydrophobia in man is very rarely met with; that but few 
rabid dogs are seen; that the disease seems to be a cattle disease, and that it ex- 
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tends over such a loop: period of time and rarely exists on but one farm in a neigh- 
borhood, we are loth to accept the diagnosis of rabies. 

Thinking it was possibly a bacterial disease, I have made quite a thorough bac- 
teriological study of the trouble. I have made cultures from the liver, spleen, 
kidneys, blood, brain substance and brain serum. Some of them have been made 
in the field and others in the laboratory from tissues carefully removed for that 
purpose. For culture media, agar-agar, nutrient gelatine, blood serum, bouillon 
and potato have been used. 

Culture tubes inoculated from the spleen, liver, blood and kidneys often remain 
stf rile. In some instances organisms have been obtained from these organs, but 
no one of these has been met with in a majority of the cases examined. From the 
brain and brain serum, several chromogenic varieties have been isolated, some of 
which have been obtained from more than one* animal. Rabbits and calves have 
been inoculated with bouillon cultures of those organizing with negative results. 

An organism not chromogenic has appeared in one or more of the culture tahes 
from four different outbreaks. It has been obtamed from the brain, spleen and 
liver. From its frequency of occurrence it would seem possible that it may have 
a casual relation to the trouble. Rabbits, calves and one dog have been inoculated 
subcutaneously and intravenously with bouillon cultures with negative results, and 
•no organism so far obrierved has proven pathogenic. 

The organism last referred to is a micrococcus, considerably larger than the 
most micrococci. In agar-agar stab-culture it develops slightly along the track of the 
needle and extends slowly over the surface, forming a raised, soft, tenacious mass. 
At first white, the growth gradually becomes dirty white or cream colored, border- 
ing on brown. On blood serum the growth does not form a circular confluent 
mass, but development occurs on the surface in lines extending in different direc- 
tions from the seat of puncture. It grows better in bouillon than in solid media, 
and does not produce gas in ordinary media. In bouillon no film forms on the sar- 
face, but a sediment forms at the bottom of the flask which in time becomes quite 
abundant. Jt grows at the ordinary room temperature, but faster in thermostat at 
about 3T^. In agar* agar I have observed in a few instances individual 
colonies develop along the track of needle, which eventually became very dark 
colored, almost black. 

Recently an outbreak of the disease near Greene, Iowa, furnished some material 
for more experiments, and with the assistance of Drs. Moore and Kilborne from 
the. Bureau of Animal Industry, a yearling heifer was inoculated under the dura 
mater—a piece of bone having first been removed with a trephine — with an emul- 
sion of brain matter from an animal which died from the effects of the disease 
On the nineteenth day after the inoculation the inoculated animal began showing 
symptoms similar to those described heretofore. Death occurred on the sixth day 
after the first symptoms were observed. A post mortem examination showed 
much the same conditions met with in regular outbreaks. Before the death of the 
anijnal, saliva was collected and a rabbit inoculuted inside the thigh under the 
skin. This rabbit died in nine days. Inoculations have been made from both the 
calf and rabbit brains, and it is hoped we will now be in a position to say 'whether 
the disease is rabies or something else. 
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PELLJEA ATROPURPUREA, LINK., ON SANDSTONE LEDGES IN 
MUSCATINE COUNTY, IOWA. 



BY.F. REPPBRT, MUSCATINE. IOWA. 



There are in Muscatine county two localities where this fern occurs. 
These stations are sandstone ledges belonging to the carboniferous forma- 
tion. This seems to be an exceptional and as yet unrecorded habitat for 
this fern. These localities are both along the Mississippi river, the one at 
Wyoming hills, seven miles, the other at Montpelier, fourteen miles above 
Muscatiue City. 

The sandstone composing these ledges is soft, more or less shaley, par- 
ticularly that at Montpelier. That these ledges are natural drainage points 
is evidenced by the facts that at both are found living springs and a more or 
less wet condition alQng nearly the full length of their exposure. In places, 
at the base of each of these ledges, tufa is found in limited quantity. These" 
evidences indicate the presence of lime, which is confirmed by chemical 
tests, both the water and the stone showing the presence of a considerable 
per cent of this base. The lime may not be an original constituent of the 
rock, but a secondary addition, resulting from the lime-charged waters 
which filtrate into these ledges, supplying the necessary lime and moisture 
which make these sandstone ledges congenial to this fern. 

In ** Ferns of North America,** by D. T. Eaton, it is stated that **this 
fern was collected by John Clayton about 1736, on the shore of the river 
Rappahannock, in a shady place by the root of a juniper." 

It may be worthy of mention that at both of the Muscatine stations for 
this fern the red cedar (Juniperus virginiana, L.) is found on the brinks 
of the ledges. These are the only known places in the county where the 
juniper is found native. 
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LIST OF IOWA CLOVER INSECTS AND OBSERVATION ON SOME 

OF THEM. 



The following list of Iowa clover insects comprises those species enumer- 
ated by Profs. J. A. Lintner and C. M. Weed as clover feeders which are 
known to occur in the State with such additions as personal observation or 
accepted authority will permit. All insects listed occur in the collections 
of the Iowa Agricultural College, and the notes in connection with any in- 
dividual insect refer only to its occurrence on clover. 

A few doubtful determinations were referred to Prof. Herbert Osborn, of 
Ames, Iowa. 

ORDER LEPIDOPTERA. 

FAMILY PAPILIOND^. 

. Callidryas eubule, Linn., var. sennae, L. 
Coliaa cii?&onia, Stoll. Common. 
Colms eiirytheme, Bd. Common. 
Colias philodice, Godt. Plentiful. 

FAMILY LYCuENID^. 

LycE^no. comyntas, Godt. Common. 

FAMILY HESPERID^. 

Eud am u s pylades, Scudd . 

FAMILY BOMBYCID^. 

S[>ilosoma Isabella, Sm-Abb. 
Hyphantria cunea, Drury. 
Hypercliiria io, Fabr, 

FAMILY NOCTUID^. 

Agro t i 3 f e n nica, ' Tausch . 
AgroUs annexa, Treitsch. 
Agrotia tsa-ucia, Hubn. 
Mamestni trifolii, Esp. 
Mamestrft renigera, Steph. 
Mameiitni picta, Harr. 
"^ ^deniii commelinae, Guen. 

helodes violans, Guen. 

ania unipuncta, Haw. 
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Plusia brassicoe, Riley. 
Heliothis armigera, Hiibn. Very common. 

Drasteria erechtea, Cram. Very plentiful. Exceptionally injurious the 
past season. 

FAMILY GEOMBRTID^. 

Usematopis grataria» Fabr. Plentiful. 
Aspilates dissimilaria, Hubn. 

FAMILY PRALID^. 

Asopia farinalis, Linn. 

Asopia costalis, Fabr. Reported as very destructive to stacked clover, in 
some of the southern counties of the State. 

FAMILY TORTRICID^. 

Cacoecia rosacsena, Harr. 

Dichelia sulphureana, Clem. Common at times. 

Grapholitha interstinctana, Clem. Our most destructive moth. Have 
seen it damage the clover seed crop more than fifty per cent in some fields. 

FAMILY TINEID^. 

Gelechia roseosuflfusella, Clem. Common. 

ORDER DIPTERA. 
FAMILY CECIDOMYID^ 

Cecidomyia leguminicola, Lint. Our most formidable clover insect. 
Widely distributed over the State. 

ORDER COLEOPTERA. 
FAMILY EROTYLID^. 

Languria mozardi, Latr. Not plentiful. 

FAMILY CHRYSOMELID^. 

Colapsis brunnea, Fabr. 

Diabrotica longicoruis, Say. Common. 

Diabrotica 12-punctata, Oliv. Common. 

FAMILY TENEBRIONID^. 

Tenebrio molitor, Fitch. 

FAMILY MELOID^. 

Macrobasis unicolor, Kirby. Plentiful. 

FAMILY OTIORHYNCHID^. 

Epicasrus imbricatus, Say- 

FAMILY CURCULIONID^. 

Sitones flavescens, Marsh. Plentiful and very serious at times. 

FAMILY CALANDRID^. 

Sphenophorus placidus, Say. 
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ORDER HEMIPTERA. 
FAMILY CAPSID^. 

PsBcilocapsus lineatus, Fabr. Very plentiful. 

, FAMILY COCCID^ 

Pulyinaria innumerabilis, Rathvon. 

FAMILY THBIPID^. 

Thrips tritici. Fitch. 

ORDER ORTHOPTERA. 
FAMILY ACRIDID^. 

Caloptenus femur-rubrum, De G. Very plentiful. 
Caloptenus bivittatus. Say. Common. 
Caloptenus diflferentialis, Thos. Plentiful. 

ORDER THYSANURA. 

FAMILY PODURID^ 

Smynthurus arvalis, Fitch. Swarms in clover in May and June. Cannot 
be found in late summer and autumn. Perhaps not very injurious. 

ORDER ACARINA 

Bryobia pratensis, Garman. Very plentiful, and doubtless injurious in 
the spring. 
Additional list of known and doubtful feeders. 

ORDER LEPIDOPTERA. 

FAMILY NOCTUID^. 

Plusia precationis. Guen. Adults very abundant in clover in September, 
Doubtless an injurious insect. 

FAMILY DELTOIDES. 

Hypena humuli, Harr. Adults captured in clover in September. Doubtful. 

FAMILY PYRALID^. 

Nomophila noctuella, &-V. Adults very abundant in clover in Septem- 
ber. Very doubtful. 

ORDER COLEOPTERA. 

FAMILY CHRYSOMELID^. 

Diachus auratus, Fabr. (Authority ot Osborn.) 

Disonycha triangularis. Say. Swept from clover and very probably feed* 
upon it. 
Psylliodes punctulata, Welsh. Plentiful in May. ^ 
Pachybrachys othonus. Say. Taken sweeping. 
Pachybrachys infaustus, Hald. Taken sweeping. 

FAMILY MELOID^. 

Epicauta pennsylvanica, De G. Not often taken in clover. 

FAMILY OTIORHYNCHIDJB. 

aymecus confertus, Gyll. One specimen taken. A probable foe. 



i 
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FAMILY PHILACRIDiE. 

• Alibrus consimilis. Marsh. 
Alibrus nitidus, Welsh. 

These two species are common on the flowers upon which they doubtless 
feed, though it is questionable if they do any noticeable injury. 

ORDER HEMIPTERA. 
FAMILY COREID^. 

Alydus eurinus. Say. Fairly common ^authority of Osborn). 

FAMILY COREIE^. 

Coriyus hyalinus, Fab. Common. 

FAMILY CAPSID^. 

Lygus pratensis, Linn. (Recorded by Osborn.) Abundant and injurious. 
Calacoris rapidus. Say. (Recorded by Osborn.) Plentiful. 

FAMILY JASSIDiE. 

Agallia sanguinolenta, Pror. Abundant and serious. 

Tettigonia hieroglyphica, Say. May have been an accidental occurrence. 

Empoa albipicta, Forbes. The most serious Jassid at Ames last season. 

Cicadula 4-lineata, Forbes. One specimen taken by sweeping. 

Phlepsius irroratus, Say. Not common, perhaps not normal. 

Thamnotettiex melanogaster, PrOv. Not plentiful; perhaps not common. 

Platymetopius acutus. Say. Not uncjommon. 

Chloroteltix yiridis. Van Duzee. One specimen taken in sweeping. 

FAMILY FULOORIDuE. 

Amphiscepa bivitatta, Say. One specimen taken in sweeping. Probably 
accidental on clover, and its normal food plant some of the fruil trees. 

FAMILY MEMBRACIDu£. 

Campylenchia curvata, Fabr. (Authority of Osborn.) Larvae collected 
on clover by Miss Alice M. Beach. 

FAMILY APHIDJE. 

Aphis medicaginis, Koch. ( ?) (Rare. Authority of Osborn.) 
Callipterus trifolii, Monell. (Recorded by Monell and for Iowa. Author- 
ity Osborn.) 
Siphonophora sp. Extremely abundant and serious the past season. 

FAMILY THRIPID-fi. 

Phloeothrips nigra, Osborn. (Recorded by Osborn.) Very abundant in 
the heads. 

ORDER ORTHOPTERA. 

Tragocephala viridifasciata, Han. So common in spring that it seems 
worthy of special mention, with the three species listed by Weed. 
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NOTES ON APHIDID^ 



HERBERT 08B0RN AND F. A. SIBRINE. 



A list of the Aphididae of the State as far as collected was published in the pro- 
ceedings of this Academy for 1890-91 as part of the catalogue of Jowa Hemiptera. 

It was known at the time to be very incomplete, but it was considered best to 
include only such species as had been actually observed. As tbe past season 
was favorable, especially during autumn, for collecting in this family, considerable 
more material has been added. We present, therefore, a supplemental list with 
notes on habits and references to host pjants. 

Siphonophora erigeronensis Thos. On Erigeron canadensis. (Common "Horse 
Weed. *') This is one of the most common species, occurring on a number of 
common weeds besides the above, and also on greenhouse plants. 
• Siphonophora sp. Apparently identical with S. Geranii Oestl. On leaves of 
Ostrya virginica (Hop Hornbeam). 

Siphonophora tiliae Monell. On Tilia americana (Basswood). 

Siphonophora granaria Eby. On volunteer oats and has been abundant in 
different parts of the State. Was overlooked in making up the previous list. 

Siphonophora sp. On Trifolium pratense (Red Clover). 

Siphonophora sp. On Scrophularia nodosa. 

Siphonophora sp. On Cicuta maculata (Poison Hemlock). 

Siphonophora sp. On Polygonum Hartwrightii. 

Phorodon humuli Schrank, on Hop. Collected on Des Moines river in Boone 
county, and on Squaw creek in Story county. 

Phorodon sp. On Monarda punctata (Horse Mint). This species is probably 
identical with the Phorodon which Mr. T. A. Williams lists without description 
as Phorodon monardse n. sp. on Monarda fistulosa. 

Siphocoryne xanthii Oestland. On Xnathium canadense (Cocklebur). This 
pretty species was quite abundant on the above plant during the latter part of the 
summer. 

Rhopalosiphum nymphaese L. On Nymphsea odorata (Pond Lily). What la 
apparently the same species occurred also on the Arrow leaf Sagittaria variabilis. 

Rhopalosiphum rhois Monell. (?) On Rhus glabra (Sumach). 

Rhopalosiphum serotinee Oestl. (?) On apple leaves. 

Aphis maidis Fitch. Abundant on corn, Broom corn and Sorghum. Given in 
)revious list but not from this locality. 
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Aphis monardi Oestl. On Monarda punctata (Horse Mint). 

Aphis mirouli Oestl. On Mimulus ringens (Monkey Flower). 

Aphis helianthi Monell. (?) On Helianthus gross-serratus. Taken in Tama 
county and at Ames. 

Aphis sp. On Amaratus albus ( ?) (Tumble Weed). 

Aphis cardui L. On Thistle. 
• Aphis ^p. Probably A. Asclepiadis Fitch, on Asclepias cornutum (Milkweed). 
Perhaps the same as S. asclepiadid of last list 

Aphis setarisB Thos. On Panicum crus-galli (Barnyard grass). 

Aphis eupatorii Oestl. (?) On i^upatorium perforatum (tJoneset). 

Aphis ageratoides Oestl. On Eupatorium Ageratoides. 

Aphis sp. Probably Aphis lonicera Monell. On cultivated Honey suckles. 

Aphis cenotherse 'Oestl. On (Eneothera biennis (Evening Primrose). 

Aphis marutse Oestl. (?) On Crataegus coccinea (Hawthorn). 

Aphis frondosse Oestl. On Bidens frondosa (Burr Marigold). 

Aphis euonymi Fab. On Euonymus atropurpurus (Wahoo). Included in prev- 
ous list under A. rumicis but now considered distinct. It agrees more closely 
with A. vibumi but is given as a distinct species by Buckton. 

Aphis cratsegifoliae Fitch. On Crataegus tomentosa (Thorn). 

Hyalopterus pruni Fab. On Plum and Choke cherry. 

Hyalopterus arundinis Fab. Pruni Fab. (?) On Phramites communis. At first 
only the winged form of Hyalopterus pruni was found on the plum, and in no case 
was the apteious viviparous form found. The blades of Phragmites showed that 
the Aphids bad been there for some time and probably for most of the summer. 
Pupae of both the viviparous females and of the males wer^ found in the colonies 
on Phragmites. There is no difference in structural characters of the winged 
viviparous forms found on plum and those found on Phragmites. Slight differ- 
ences may be noted in color evidently due to age. Hence it seemed more than 
probable that this aphid migrated from the grass to leaves of some of the plum 
family to deposit the oviparous females; these latter depositing their eggs around 
the buds. 

Winged forms were taken from the grass and confined on leaves of plum. These 
winged forms established colonies of oviparous individuals, and these deposited 
eggs around the buds. 

Monellia caryella Fitch. On Hicoria alba and amara. One specimen listed in 
previous list, a single specimen from a small colony having been secured a few 
years ago (1889). The species was rather common this season, a point of interest, 
since this species was for some thirty years after its description by Fitch unrecog- 
nized by any other entomologist, but was a few years ago recorded in Minnesota 
by Mr. Oestlund about the same time our speckuan was taken here. 

Callioterus bellus Walsh. On Quercus coccinea. (?) In markings this resem- 
bles Monellia. 

Callipterus asclepiadis Monell. On Asclepias cornutum. 

Callipterus discolor Monell. On Oak. This and the preceding seem to be iden- 
tical so far as descriptive characters go even when compared side by bide in fresh 
specimens. It seemed possible that they move from Milkweed to Oak in autumn, 
but egg-laying broods and eggs were found on both plants. 
Callipterus sp. On Quercus macrocarpa, and coccinea. 

Callipterus sp. Probably the same as Chaitophorus spinosa Oestlund. On Quer- 
cus macrocarpa. 
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Callipterus trifolii Monell. Abundant in autamn on Trifoliam pratense Bed 
Clover). Mentioned in previoa9 list as Callipterus. On Clover. Moneirs descript* 
.ions in Canadian Entomolofrist had been overlooked. 

Cbaitophorus populifoliae Fitch. On Populus monilifera. 

Chaitophorus populicola Thos. (?) On Populus tremuloides. Aspen. 

Cbaitophorus sp. On Populus tremuloides (Aspen). 

Chaitopborus nigra Oestl. On Salix nigra. ( ?) (Willow). 

Cbaitophorus sp. On Salix longifolia. ( ?) 

Melanoxantbus sp. Apparently undescribed. Occurs at the base of willow 
bushes, and the secretion covering them is of such a color as to give the bashes the 
appearance of being covered with the sedimen'^ of high water. Usually hidden in 
rubbish or loose leaves. Only apterous forms have been taken. 

Cryptosiphum sp. On Artemisia frigida. Probably C. Artemisise Buckton, 
but only apterous forms taken. 

Schizoneura lanigera Hauss. Not abundant on Pyrus coronaria. . Since previous 
list was published this species has been taken at Ames on Wild crab. 

Tetraneura graminis Monell. On Leersia virginica. 

Tetraneura ulmi L. On Ulmus americana winged forms of Tetraneura gram 
inis were found flying from Leersia virginica, and at the same time winged speci- 
mens of Tetraneura ulmi were observed alighting and hiding under rough bark of 
.the elm. where afterward the peculiar males and females of the latter were found 
as also the single egg of the female. 

Colopha ulmicola Fitch. Includepl under Glyphina in previous list Specimens 
this season were taken on the bark of Cork elm in October. ^. 

Colopha eragrostidis Middleton. On Eragrostis Frankii'^ and Purshii. Not 
compared with the original description. So far as descriptive characters ^o there 
is no difference between this species and the one occuring on el: 

Pemphigus attenuatus n. sp. On Smilax rotundifolise. FhW accumulate in 
colonies extending for a foot or more along the vine and give it tibe appearance of 
being two or three times its normal diameter and of a grayish wootUy surface, or as 
if covered with some abnormal growth. The lice hang by their \ beaks with the 
end of the body held at right angles to the vine so that the outer Isurface is quite 
uniform. Some specimens nearly the ^ame it not identical with thie winged forms 
of Smilax were taken in August, 1889. These were covered with am extremely long 
white excretion. In flight the dense cottony mass made tbem app^r like large 
^akesofsnow. 

Description, — Body robust purple black. Head broad. Antannae ^pide apart 
nearly as long as body, dusky throughout. Wings narrow, attenuate at\tip, veins 
very slender, legs black, tibiae slightly pale toward apex. Described aP^timeof 
collecting. 

Alate viviparous female form: Length of body 1.8 to 2 mm. of antennaX 1- 
to 1.34 (1 0.5; m. II 0.12 mm.; Ill 0. 22 mm.; IV 0.25 mm.; V0.30 mm.; VI in! 
ing nail 0.30 mm.) Width of body 0.7 mm.; length of wing. 3.6 to 3.9 
width, 1 mm. Hostrum reaching beyond second pair of caxsB. Wings narro^ 
pointed, from which the name is derived. Third discoidal obsolete at base; the 
^rst and second discoidals approximate at point of issue. The same is true of the ^ 
discoidals of hind wings. Stigma long and narrow ; stigmal vein nearly straight 
and running nearly to apex of wing, approaching in this respect some species of 
Lachnus. Cauda and cornicles obsolete. Antennae not annulate, third joint with 



IOWA ACADEMY OF SCIENCES. 101 

a few enlarged Bensoria, remaining joints slightly rough or irregularly rugose. 
From specimens in balsam. 

Apterous viviparous form: Length of body 3.50 to 3.90 mm.; width 1.^0 to 
2mnL; length of anntenna 130 to 140 mm. (.fointlO.lO mm.; .II 0.15 mm.; 
1110.32 mm.; IV 0.25 mm.; V 0.27 mm.; VI 0.30 mm.) Antennae slightly 
roughened and with a few hairs. Rostrum reaching second pair of coxae, stout. 
Body walls and appendages brown, the fluids of the body give a dark olive green 
background, while the whole' surface is covered with a gray flocculent secretion. 
In balsam the color changes to a purple black. Cauda obsolete Cornicles barely 
indicated. 

Apterous males or larvae: Length of body 1 mm width 0.4 to 0.5 mm.; Rost- 
ram reaching nearly to end of ab4omen, stout. Antennae length 0.7 mm.; Only 
five joints visible. Eyes small, red. 



LIFE HISTORIES OF JASSIDiE. 



BT HERBERT OSBORiT. 



Observations upon the grass feeding species of Jassidce have been directed par- 
ticularly throughout the season to learning important steps in their life history 
The first point which we tried to determine was the stage in which the winter is 
passed. Adults of Deltocephalua inimicuSf D, debilis, Agallia sanguineolenta and 
many other species had been taken in sheltered locations last season up to the 
time when actual winter commenced, and with the opening of spring search was 
at once begun for them in places where it seemed most likely that they might be 
found, viz: sunny spots of lawn on the south side of buildings, south slopes of 
sodded bills in the woods, under debris and weeds, and in such other places as 
seemed to afford any promise of shelter for them. The only distinctively grass 
feeders found were Agallia sanguineolenta and TeUigonia hieroglyphica, the for- 
mer in a variety of situatioiis, the latter only in the woods. No specimens what- 
ever of Deltocephalua^ Diedt ocephnla or other conspicuous grass feeding genera 
were found. Search for adults began March 8th and coutinued at short intervals 
till larvae appeared all over grass land, and had adults been present tbey could 
bardly have escaped notice. This seemed to show pretty certainly that the egg» 
must be deposited in the fall and that the adults perish during winter if not in late 
autumn. To determine more accurately the place of deposition of the eggs and to 
secure additional evidence as to whether it was necessary for adults to survive the 
winter to oviposit, a pen about 6x10 feet was built, enclosing a patch of bluegras8^ 
lawn, the sides consisting of tightly fitting boards. The bottom edges were set 
nto the ground and all cracks and openings carefully stopped; the pen was open» 
however, at the top to sun and rain. This enclosed patch was carefully examined 
to make sure that no adults were present and both it and the outside territory 
were examined carefully at very freqent intervals to determine the first appearance 
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of insects. Larrse fh>m without could not possibly enter, a leap of two feet beinf^ 
far beyond their powers, a few inches being the most that they can rise. The proba- 
bility of the adults entering the enclosure, even if any had been found elsewhere, 
was very slight indeed. As soon, however, as larvae appeared over grass land in gen- 
eral, and they appeared in millions within a few days of the time that the first 
larvae were found, this pen also contained larvae in numbers, showmg, we believe, 
that the eggs must have been deposited within that particular area the fall pre- 
ceding. This observation coupled with the fact that the eggs of the summer 
broods have been found inserted under the epidermis of grass blades seems to give 
conclusive proof that the spring brood of larvae hatch from eggs that have been de- 
posited in the grass in the autumn or early winter preceding. 

The first larvae were seen April 23d, in grass, on the south, side of one of the 
college buildings, but were not to be found elsewhere, nor did they appear in great 
numbers till May 12th, evidently being retarded by the cold wet weather. The 
larvae taken April 23d were nearly black in color and developed into Deltocephalus 
inimicus^ one adult being obtained .Tune 29th. Larvae of the same species, belong- 
ing to later broods, are usually much lighter colored, almost whitish, with occa- 
sional individuals of darker color, and after first or second moult all present a 
characteristic marking, consisting of a black lateral margin to thocax and abdomen. 
Larvae of D. inimicus and D. debilis, though very siniilar when first hatched, are 
readily separated after the first or second moult by this character, debilis being 
uniformly light, through the first two or three moults which have been observed. 

Deltocephalus inimicus has been pretty carefully studied and its life history is 
quite complete. The eggs have been found inserted beneath the epidermis of blue 
grass blades, forming minute blister-like swellings near the tips, the end of the 
tips beyond the point of oviposition turning yellow and dying in all the cases 
examined. By pressing the blisters the incubating insects can sometimes be 
extruded through the slot made by the ovipositor, and the young insects have been 
reared from such blades when put in breeding jars. 

July 8th some adults were caged on growing bluegrass and had all died by the 
15th of July. July 25th larvae appeared in the cage. The period of incubation, 
therefore, when subjected to breeding jar conditions, would not be less than ten 
nor more than seventeen days. 

Five distinct stages of growth are known, young larvae, fiirst, second and third 
moults, the last producing the pupa stage, and lastly the imago. Moults occur at 
intervals of seven or eight days depending somewhat upon temperature, knd some 
insects that hatched July 25, matured August 26. When ready to moult the 
insect ascends some blade of grass, fastens its legs to the edge of the blade, and so 
far as observed with the head invariably upwaVd. The old skin splits along the 
median line of the head and back and the soft creature struggles out, grasshopper 
fashion, leaving its cast clinging to the grass. When first moulted it is very soft 
and transparent, the heart showing as a reddish streak along the back. The dark 
lateral stripes do not characterize the specimen until about an hour after the moult 
occurs. 

Deltocephalus debilis. We captured the first specimens of adult debilis June 2d, 
ten days or two weeks before any adults of inimicus were taken, though as before 
stated the first larvae found developed into inimicus at a later date, June 99th. 
By July 7th the first brood of debilis had nearly disappeared. Adults of debilis 
confined in breeding jars June 3d, died in about ten days, and larv^ hatched in 
these jars July 5tb, so the period of incubation of this generation and with breed- 
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ing jar conditions would be between three and four weeks. The bulk of the sec- 
ond generation disappeared about the middle of ' August, and if an iDCubation 
period of four weeks be accepted as something near an average, the larvae of the 
third brood should have appeared shortly before the middle of September and 
would mature about the middle of October. That the mature brood Appears 
before this calculated date, we have noted both in 1891 and in 1892, though we 
have no record as to the time when the larvsB appeared. 

Deltocephalus initnicus Say had very nearly reached its maximum and was well 
gone by the end of the month. The larvae of the second brood were very conspicu- 
ous during the early part of August and were maturmg in the latter part of the 
month and early September. As an adult brood is known to be present about the 
middle of October it seems that there must be three broods of this insect also. D, 
initnicus seems to differ from debilis in its life history only in being about two weeks 
later in maturing its respective broods. ^ It is possible that some of the very latest 
individuals of debilis represent a fourth brood as a few scattering specimens may 
be taken as late if not later than inimicus. 

These insects have such a vastly important economic relation that some practi- 
cal deductions from these studies will, I trust, not be considered out of place here. 
I have in earlier publications called attention tosburning as a means of preventing 
the increase of these pests and some observations that showed advantage where 
this was practiced. Now that it is determined that the eggs of the most destruc- 
tive species of the grass leaf -hoppers are deposited in the olades of grass during 
late autumn it is evident that there is a substanUal basis for practical results from 
burning either in late fall or early spring and where the old growth of grass is too 
short to allow of ready burning it may be excellent policy to spread a thin layer of 
straw to assist the spread of flames or even to take stock fit)m pasture early 
enough in fall to permit a growth of- grass that will burn readily the following 
flpring. 



ADDITIONS AND CORRECTIONS TO CATALOGUE OF HEMIPTERA. 



HKBBBRT 08B0RN. 



I desire here to make a few additions and corrections to the list of Hemiptera 
presented in last report. 

Anasa tristiSf DeGr. The common squash bug reads Banasa tristis, and as 
there is a genus Banasa in a preceding family the correction is important. 

The family Berytidce is made to include the species of Corizus and Leptocorisa, 
but should include only Jalysus spinosus^ Say. This arrangement follows Uhlers 
Check list, but there the sub family Rhopaliua is made to include Corizus^ etc., all 
these being included with Coreidce in the super family Coreoidea. It would prob- 
ably better the arrangement and still preserve the super family and the sub family 
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distinctions which have some desirable features to transfer Berytidce to the end of 
the Coreoided bringing the sub family Rhopalina next to Pseudophlceina. 

The previous list includes Cymodema tabida which should probably be omitted 
from the list entirely. The name was inserted in a preceding list from specimens 
from an excellent authority on Hemiptera, who has, however, since stated the de- 
terminations were incorrectly given to him, the species so named being Cymus 
claviculus, and I find my specimens to agree with European specimens of this 
species. I am unable at present, however, to find any Iowa specimens of this 
species and fear that the former record was inadvertently made from other speci- 
mens. 

Gypona flavi/ineata, Fitch. After a careful comparison of a large number of 
specimens of this form with Fitch's descriptions and with typical octoUneata I am 
satisfied that it is a distinct form. 

The entry of Acocephalus sp, was made from an early generic determination 
from Mr. Van Duzee who has since described the species as Anthysanus comma. 
and the species should so stand. 

Grypotes unicolor, Fitch, is now made the type of Van Duzee's new genus 
Chlorotettix, 

Chlorotettix tergatus, Fitch. This is a rather common species, having somewhat 
similar form and habits as unicolor, but of a tawny color 

Phlepsius strobit Fitch. This is a common species, and occurs commonly on 
the undei*surface of tbe leaves of Pigweed, (Chenopodium) causing them to turn 
purple in spots. Its name — strobi-^could hardly have been given with reference 
to its food habits, as it appears here lo be quite constantly confined to Pigweed in 
larval stages and pretty generally, also, in the adult form. 

Paramesua tunmngii, Uhl., is the form entered in preceding list as ParamesuSy 
sp, Mr. Van Duzee having reached this conclusion after careful comparison with 
the type of the species. 

Telamona aeclivata And fagi should be referred to the genus Heliria, Stal. 

Enchenopa curvata is now included in Campylenchia, Stal. 

Pachypsylla c-minuta Riley, is entered in previous list as Pachypsylla sp, 

Paehypsylla c asteriscus, Riley, is another form occurring: on the Hackberry. 

In another paper will be found additions to the list of Aphididse. 

I am indebted to Mr. E. P. Van Duzee for a number of these corrections. 
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THE FISHES OF THE CEDAR RIVER BASIN*. 



BT BETH B. MEEK, PH. D. 



The Cedar river is the second largest river within the State of Iowa, and one 
of the most picturesque. It, together with its northern tributaries, rises in south- 
em Minnesota. Its general course is southeast to Moscow, about fifteen miles 
from the Mississippi river; at this point it turns almost at right angles, and 
flowing southwest about thirty miles it empties into the Iowa river. 

Above Moscow the current is leather swift, and its bottom sandy with few rocky 
places and occasional stretches of mud. The Cedar basin is, for the most part, an 
undulating prairie, with considerable timber along the banks of the streams, 
especially the eastern tributaries of the Cedar river. There are a large number of 
ponds and bayous along the river, especially the lower third of its course, which 
are always connected with the river in times of high water. In these ponds there 
is much swamp vegetation and always an abundance of sunfiahes, pickerel and 
bullheads. The slough near Cedar Rapids is one of the largest of these bayous. 
It is the great fishing ground for the small boys of Cedar Rapids. If attended by 
a fair degree of luck they may be seen on their homeward trips with a string of 
small bullheads and sunfishes an long as the average boy himself. 

The Cedar is, in my judgment, the finest stream in Iowa. It is only exceeded 
in size by the Des Moines, which it excels in swiftness of current, in being bor- 
dered to a greater extent by timber, and being fed by larger supply of .springs and 
spring brooks. I do not think it has been more thoroughly explored than the De& 
Moines and its tributaries, yet I have recorded from it a larger number of species 
of fishes. As to which has or affords the larger quantity of fishes for the market 
I have not the data to judge. I find anglers complain of the scarcity of game 
fishes, or at least the remark is often made that fishing with hook and line is not 
as good as it used to be. Yet during the months of June and .Tuly it is good 
enough to entice men day after day into the water waist deep just below the dam 
at Cedar Rapids. These men seldon fail to come out except with a respectable 
string of Black Bass, Wall-eyed Pike, or Channel Cat. 

The streams of Iowa have undoubtedly changed much in character since the 
country has become so thickly settled. The soil, since loosed with the plow, is 
much more easily washed into the streams than when it was covered with the stiff 
native sod. The more thorough underdraining and the surface ditches enables the 

* This paper, presented at Sixth Annual Meeting, was too late for Insertion in last 
report. 
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water, after beayy rains, to find its way at once into the large creeks and rivers. 
Thus the water in the streams is muddier than formerly; in wet weather is deeper, 
and in dry weather is more shallow. These featnres, together with the fact that 
the rivers are becoming, to some extent, the sewers for the large cities, is a proba* 
ble cause for a dimunition of some of the food fishes. 

The natural features of the Cedar river make it. an excellent stream for fishes, 
and it is sure to be many years before angling will cease to be an enjoyable and 
profitable pastime for those who are fortunate enough to reside along its banks. 
To all such I will say, you have in the Cedar a beautiful stream, and in it are some 
excellent game and food fishes. Protect your stream as far as possible from 
pollution, and protect your fishes from wholesale slaughter by the use of dynamite 
or any other barbarous methods used for their capture, and you will be amply 
rewarded. 

During my four years* residence in Cedar Rapids as a teacher in Coe College, I 
utilized some spare time in making a study of the fish fauna of the State. The. 
result of my studies ip being published in the present bulletin of the United States 
Fish Commission. The larger share of the work done in the Cedar basin was 
under the direction and by the aid of the United States Fish Commission. I wish 
to acknowledge the services of my students who, from time to time, assisted me 
in making collections near Cedar Rapids, of which Mr. W. T. Jackson and Mr. E. 
P. Boynton and Mr. B. Bailey, deserve especial mention. I was also assisted by 
Prof. P. B. Burnet, of Lincoln, Nebraska, In making most of the collections firom 
the upper part of the river basin. 

I have given, in foot notes, other spelcies not found in Cedar Basin, but which 
belong to the Iowa fauna. 

This makes the paper also serve as a preliminary catalogue of the fishes of Iowa. 
No doubt other forms will be added when a more thorough survey of the State is 
made. 

The Cedar river and its tributaries were examined as follows: 

The Cedar river at West Liberty, Mt. Vernon, Cedar Rapids, Palo, Waverly and 
Austin (Minnesota.) 

Turtle river and Rose creek, Austin (Minnesota.) 

West Fork and Hartgraves creek at Dumont. 

Shell Rock river and Quarter Section Run, near Waverly. 

Dry creek, near Palo. 

Prairie creek, near Beverly. 

Indian creek, near Marion. 

^Excellent food fishes. 

BGood food fishes. 

—Poor foodnfishes. 

tVery good food 'for largerlfishes. 

Those unmarked are of little or no economic value. 

ORDER I, HYPEROAKTIA. 

FAMILY 1, PBTROMYZONTIDiE (THE LAMPRBYS.) 

1. Ammocostes branphialis (Linnaeus). Mud Lamprey. This small lamprey 
ascends clear brooks in the spring for the purpose of spawning, during which fcime 
large numbers can easily be captured. At Cedar Rapids they spawn about the 
middle of April, the season lasting about two weeks. They are seldom taken ex- 
cept during this^season. The species is small, specimens seldom reaching a length 
of more than 6}^ inches. It would be an easy matter to destroy large numbers of 
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these lampreys in the sprinf? if thought expedient, in view of the injnry which 
they are supposed to inflict on some of the food fisnes. They undoubtedly do some 
destruction, but how much is difficult to say. From an economical standpoint the 
lampreys in the Cedar basin are of no importance. 

2. Pefrotnyzon concolor(Kiri]titid). Brook Lamprey. Prof. F. Starr collected 
this species in the Cedar River a few years ago. I have never seen them spawning 
■although I have searched more carefully for them than for the preceding species. 
This species is quite frequently taken with large food fishes by fishermen on the 
Mississippi river. 

ORDER II, SELAOHOSTOMI*. 

FAMILY 2, POLYODONTIDiE (THE PADDLB-PISHES). 

3. ^Poli/odon spatula (Walbaum). Paddle-Fish, Spoon-Bill, Duck-Billed 
•Cat. Cedar Rapids, rare, one specimen taken from the Cedar river in November, 
1861, is in Coe College Museum. The snouts of a few individuals taken during 
the past ten years are in the same museum. 

ORDER III, GLANIOSTOMI. 
FAMILY 3, ACIPKNSERID^. 

4. Scaphirhynchua platyrrhynehua (Rafinesque). Shovel-nosed Sturgeon. An 
occasional specimen is taken from the Cedar river with hook baited for suckers. 

ORDER IV, GINGLYMODI. 
FAMILY 4, LEPIDOSTBID^ (tHE GAR FISHBS), 

5. Lepidosteus osseus (Linnaeus). Common gar-pike, Long-noSed Gat. Com- 
mon in the spring in the river at Cedar Rapids. They, with the following, may 
be frequently seen from First Avenue bridge. Specimens sometimes reach a len gth 

-of four or five feet. Of no economical value whatever : 

6. Lepidosteus platystomus, (Ra&nesqxie). Short-nosed gar- pike. Occasionally 
seen in the river at Cedar Rapids. Sciirce. 

ORDER V, HALEOOMORPHI. 
FAMILY 5, AMID^ (THE BOWFTNS). 

7. Amia calva (Linnaeus). Dog-fish, Mud-fish, John A. Gundle. 

Very abundant in the slough, and occasionally taken ^om the Cedar river. Of 
^no value except to the biologist. This species, together with the preceding, are 
much studied and are of much interest from their relation to earlier forms and 
for the light they throw upon the subject of evolution. 

ORDER VI, KEMATOGNATHI. 
FAMILY 6, SILURIDiE (tHE CAT-FISHES); 

8. ilctalurus ptmctatus (Rafinesque). Channel cat, White cat, Silver cat. 
Common, during the months of June and July; many specimens of this species are 
taken fiom the Cedar river with hook and line. The best bait seems to be clotted 

^Acip&nser nibicundui (Le Sueur). Lake sturgeon. A resident of the Mississippi Val- 
ley, and no doubt inhabits the lower part of the Oedar river, as specimens have been 
frequently taken from the Iowa river at Iowa Oity. 

g Ictalums furcatus (Ouy,&y&l.) Ohuokle headed oat. A resident of the Mississippi 
river. Not recorded from the Cedar basin. 
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blood from Bwiae. The favorite fishinpf places are jast below the dam and below 
T. M. Sinciair*8 packing hoase. The latter being the best, although the water is 
less pure and clear than below the dam. ^ 

9. lAmeiurua natalis (Le Sueur). Yellow cat. Scarce* 

10. lAmeiurus nehulosus {LeSxjtewc). Common buU-head. Apparently scarce. 

11. — Ameiurus melas (Rafinesque). Bull-head. Common in all streams of 
Iowa. This and the two preceding constitute the common bullhead in Iowa, ihe 
latter being by far the most abundant. 

12. * Leptos olivarih (Rafinesque). Mud cat, Flathead cat. Specimens weighing 
twenty pounds are occasionally taken from the Cedar river a short distance below 
the dam in the early summer. Some of these large specimens may be A . nigncam^ 

13. Noturtis flavus (Rafinesque). Stone cat. Cedar Rapids. ^Rare. 

14. Noturus gyrinus, (Mitchell). Stone cat. Common. 

ORDER VII EVENTOGNATHI. 
FAMILY 7, CATOSTOMID^. (tHB BUCKBBS). 

15. t Carpiodes velifer (Rafinesque). Quiltback, crap sucker. Very common 
in the larger streams of the entire basin. Different individuals show considerable 
variation. I have been unable to find any constant characters by which to sepa- 
rate it in two OF more species. 

16. -r-CcUostomus teres (Mitchell). Common white sucker. 

17. —CatoRtomus nigricans (Le Sueur). Hog sucker. Stone-roUer. Hog Mul- 
let. Found usually with the preceding, andjoearly as abundant. 

18. — Erimyzon sucetta (Lacepede). Chub sucker. This species seems rare in 
Iowa. I have found it only in the Cedar river near West Liberty. 

19. — Moxostoma anisurum (Rafinesque). White-nosed sucker. Rare in Iowa. 
In Cedar basin known only from Austin, Minnesota, and from Waverly. 

20. — Moxostoma duquesnei (Le Sueur). Common red-horse. The most abund- 
ant of Iowa suckers. 

21. Minytremia melanops (Rafinesque). Striped sucker. Scarce. 

FAMILY 8, CYPRINID^ (THE^MINNOWS). 

22. fCompostoma anomalum (Rafinesque). Stone- lugger. Stone-roller. Com- 
mon, especially in spring brooks. 

23. fChrosomus erythrogaster (Rafinesque). Red- bellied minnow. Not com- 
mon. An inhabitant of clear, cool water. 

I ArMiuras nian4ians^ (Le Sueur). Great cat fish, Mississippi cat. A resident of the 
Mississippi river. 

Notwrus eaUis (Nelson). Des Moines and Skunk rivers. Bare. 

Noturus miurus (Jordan). An inhabitant of Minnesota. Not yet recorded from Iowa.. 

Ictiobm cyprineUaiOuv.&y&l.). Red-mouthed buffalo. Common buffalo fish. Mis- 
sissippi river. Usually taken from the bayous. Common. 

Ictiobusurus (A{;asslz). Big-mouthed buffalo. Mississippi river. Common. 

ictiobu8buba(u« (Rafinesque). Small-mouthed buffalo. Common. 

There are one or more of the buffalo fishes found in the Cedar river, but which I am 
unable to say. 

Wycleptus elongatus (Le Sueur). Missouri sucker. Mississippi river, scarce. 
—Moxostoma aureojium (Le Sueur). Sku nk river, rare. 

—Placopharynx carinatus (Cope). Very abundant in western Iowa. This species re- 
sembles M. duquesnei, and it is not at all unlikely that many of the large suckers caught- 
in the Cedar in the spring may belong to this species. It is quite abundant in the Des- 
Moines river at Des Moines. 
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24. \Hyhognathu8 nuehalis (Aprassiz). Silvery iainnow. One of the most 
abundant of the minnows. 

25. ^Hyhognathus nubila (Forbes). Waverly and Austin (Minn.) Not 
common. 

26. jfPimephales promelas (Rafinesque). Flathead. Abundant in sluggish 
and stagnant water. 

27. jfPimephales no^a^Ms (Rifinesque). Blunt-nosed minnow. Very common, 
prefers clear, running water. 

28. "fCliola vigilax (Baird & Girard). Bullhead minnow. Palo and Cedar 
Rapids, scarce. 

29. \Notropi8 anogenus (Forbes). Austin, Minnesota. Rare. 

30. ^Notropis heterodon (Cope). Not common. 

31. "fNotropis cayuga {Meek), This and the two preceding species very much 
resemble each other. They are usually found near the shore and in small bayous, 
where there is plenty of vegetation. They are the most feeble and insignificant of 
the fresh water fishes of Iowa. 

32. "fNotropia deliciosus (Girard). Not common. 

33. f Not ropis topeka (Gilbert), Waverly. Rare. Similar to the preceding, but 
has much smaller eyes, and a more compressed body, 

34. "fNotropis gilberii (Jordan and Meek). Inhabits clear, running water 
Abundant. 

35. jfNotropis whipplei (Girard). Common. 

36. jfNotropis^ megalops (Rafinesque). Common Shiner. An abundant and 
variable minnow. 

37. fNotropis jejunus (Forbes). Cedar Rapids. Rare. 

33. fNotropia ardens (Cope). Red fin. Not common. Very variable. 

39. \Notropi8 dilecins (Girard). Emerald minnow. Common. 

40. IfNotropis atherinoides (Rafinesque). Not common. Seldoi3[i taken except 
in river currents. 

41. -fPhenacohius mirahilis (Girard). Not common, 

42. jfRhinichthys atronasus (Mitchill). Black-nosed Dace. Palo and Mt. 
Vernon. Scarce. 

43. t Hybopsia diasimilia (Girard). Not common. 

44. ^ Hyhopaia atorerianua (KiTtlsind). Scarce. 

45. \ Hyhopaia kentuckiensia (Rafinesque). Horny-head. River chub. 
Common. 

46. fSemotilua atromaculatua (Mitchill). Scarce. 

47. t Phoxinua elongatua (Kirtland). Palo (Dry creek). Scarce. The ident- 
ification of this species somewat doubtful. 

48. ^Notmigonus chryaolucua {}li.\i(^\\\). Golden shiner. Bream. Not com- 
mon. 



iHybogruUhus nuchalis placUa (Girard). Scarce, Des Moines river. 
iNotropis boop8 (Gilbert). Southwest Iowa. Scarce. 

iNotropia hudsonius (De Wltte Clinton). Spawn eater. Clear and Spirit lakes iind 
Sioux river. Locally abundant. 

iNotropis liUrensis (Baird and Girard). Very abundant In western Iowa. 

fEhi/nicihthya cataractae (Cuv. and Val.) Long. Upper Iowa river. Scarce. 

i Hybopsia geZidua (Girard). Common in the Missouri river. 

fHybopaia hyoatomua (Gilbert). Southwest Iowa. Scarce. 

t Plati/ao2>ia grocilfo (Richardson). Flat-headed chub. Missouri river. Scarce. 
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ORDER VIIL ISOPONDYLI. 
FAHILT 9, HI0DONTID.K (tHK MOON EYBS). 

49. i Hiodon tergisua (Le Saeur). Moon-eye. Silver bass. Cedar Rapids. 
Scarce. 

* FAMILY 10, CLUPEID^ (tHB HBRBINGS). 

50. fClupea chryaochloria (Rafiaesqae). Skip-jack. Cedar Rapids. Scarce. 

51. fDorosoma cepedianum (Le Sueur). Gizzard shad. Hickory shad. Not 
common. 

FAMILY 11, SALMOKID^ (tHB SALMON). 

52. ^Salvelinus fontinalis (fAitcheW). A few specimens are occasionally taken 
from McLeod*s run, near Cedar Rapids. This species was originally placed here by 
Mr. Shaw, formerly State Fish Commissioner of Iowa. Mr. Minott, a trapper and 
fisherman, Mt. Yemon, Iowa, informs me that he has seen this species in small 
tributaries of the Cedar river near Mt. Vernon. 

FAMILY 12, CYPRINODONTID^ (tHB KILLIPISHES). 

53. fFundulus zehrinus (Jordan and Gilbert). Not common in the Cedar 
basin. More abundant in the lakes. 

54. jfZygonectes notatus (Rsi^nesqne), Top minnow. Usually found in email 
numbers. 

55. Zi/gonectes dispar (Agassiz). West Liberty. Taken from a large bayou. 

FAMILY 13, UMBRID-E (tHE MUD MINNOWS). 

56. Umbra limi (Kirtland). Mud minnow. Rather scarce; taken only in 
small grassy ponds. 

FAMILY 14, LUCIID^ (THB PIKES). 

57. — Lucius vermiculatus (Le Sueur). Little pickerel. Common in the grassy 
bayous. 

58. * Lucius lucius (Linnaeus). Pike. Northern pickerel. Common. It 
loiters in grassy and weedy places. This species is known as pickerel in Iowa. It 
is the true pike. The name pike is erroneously given to the wall-eyed pike. 

ORDER IX, APODES (THE EELS). 
FAMILY 15, ANGUILLII)^. 

59. *Anguilla crysypha (Rafinesque). The common eel. Cedar Rapids and 
Waterloo. Not common. 

ORDER X, HEMIBRANCHII. 
FAMILY 16, GASTEROSTEID^. 

60. Eucalia inconstans (Kirtland). Brook stickleback. Scarce. Found only 
n small brooks. 

tHiodonolosoides (Rafinesque). Missouri river. Scarce. 

FAMILY PBRCOPSID^ (THB TROUT PERCHES). 

iPercopsis guttatus (Agasslz). Trout perch. This species Is very abundant in the 
tributaries of the Missouri river. 

iFundulua diaphanus (Le Sueur). Not recorded from Iowa. Evidently belongs to 
her fauna. 

*Zyoonecte8 sciadicu^ (Cope). Le Mars. Scarce. 

* Lucius masquinonav (Mitchell). Muskallunge. Scarce. Known from Mississippi 
river, also the Skunk river near Ames. The largest and most voracious fish in Iowa 
waters. 
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ORDER xi. PEROESOOES. 
FAMILY 17, ATHERINID^ (THE SILVBRSIDBS). 

61. i Labidfsthes 8icculu8 (Cope)» Brook silverside. Not common. 

ORDER XU. AOANTHOPTERII. 
FAMILY IS, CENTKARCHID^ (tHB BUNFISHES). 

62. I Pomoxys sparoides (Lajcepede), Calico bass. Strawberry bass. Common. 

63. I Pomoxys annularis (Rafinesque). Crappie. Less common than the 
preceding. 

64. I Amhloplites rupestria (Rafinesque). Rock bass. Red eye. Goggle eye. 
Common. 

65. I Chcenobryttus gulosus (Cav. & Val.) War mouth. Common in grassy 
ponds. 

66. I Lepomis cyanellus (Rafinesque). Green sun-fish. Very common. The * 
small boy's game fish. 

67. Lepomis machrochirus (Rafinesque). Waverly & Dumont. Scarce. 

68. Lepomis humilis (Girard). Scarce in eastern Iowa. Abundant in the 
western part of the State. 

69. I Lepomis pallidas (Mitchill). Bliie sun-fish. Very common. 

70. I Lepomis megalotis (Rafinesque). Long eared sun-fish. Scarce. 

71. Lepomis holhrooki (CuV. & Val.) Scarce. 

- 72. I Lepomis gibbosus (Linnaeus). Pumpkin-seed. Common in slough, 
scarce in the rivers. 

73. * Macropterus dolomieu (Lacepede). Small mouthed black base, 

74. * Macropterus salmoicles (Lacepede). Large mouthed black bass. Common. 

FAMILY 19, PERCID^ (THE PERCHES). 

75. ^^/i^osfoma c?arwm (Jordan & Meek). Sand darter. Scarce. 

76. Etheostoma nigrum (Rafinesque). Johnny darter. The most abundant 
of Iowa darters. 

77. Etheostoma caprodes (Rafinesque). Log-perch. Scarce. 

78. JE^/^^ostomaa«/?ro (Cope and Jordan). Black-sided darter. Common. 

79. Etheostoma phoxocephdlum (Nelson). Sc&rce. 
79a Etheostoma evides (Jordon & Copeland). Scarce. 

80. Etheostoma zonale (Cope). Common. 

81. ' Etheostoma flabellare (Rafinesque). Not common. 

82. Etheostoma coeruleum (Storer). Rainbow darter. Soldier- fish. Common. 

83. Etheostoma J essice (Jordon & Brayton). Scarce. 

84. Etheostoma lowce (Jordan & Meek). Very common. 

85. Etheostoma microperca (Jordan & Gilbert). Least darter. Scarce. 

86. iPerca lutea (Rafinesque). Yellow perch. Not common in rivers, abund- 
ant in lakes. • 

87. *Stizostedion vitreum (Mitchill). Wall-eyed Pike. Jack salmon. Not 
common in rivers. Very common in the lakes where it is erroneously called pike. 

88. *Stizostedion canadense (C. H. Smith). Sanger. Sand pike. Not always 
distinguished from the preceding by fishermen. 

Enneacanthus eriarchua (Jordan). A very rare species. At present not reoorded 
from Iowa. 
J^tTieostomablennoides (Rafinesque). Green sided darter. A doubtful resident. 
EtneoatonMBhumardi (Girard). Mississippi river, at Muscatine. Scarce. 
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FAMILY 20, SCIBNIDiS. 

89. -r-Aploidonotua gnunntena (Rafinesqae). Freeh-water drum. Common in 
the spring. 

FAMILY 21, COTIDiS. 

90. Cottm bairdi (Agassiz). Millers thumb. Common in spring brobks. 

rAMILT SSRRANIDA. 

iRoccu£ charysope (Bafinesque). White Bass. Not oommon. 
iMuroneinterrupta{Qi\\). Yellow bass. Scarce. 

rAMIIiT OADIDJB. 

—Lota lota (LlnBaBUs). Lawyer. Ling, Aleky trout. Mississippi river. Scarce 

According to the foregoing list, there are in the Cedar Basin, 90 species of fishes ; 
in Iowa, 121 species. Those of the Cedar Basin are distribated among 12 orders, 
21 families, and 48 genera ; in the State, 12 orders, 24 families, and 58 genera. 

Fishes known from Mississippi river 62 

Fishes known from Cedar river basin 90 

Fishes known from Des Moines river basin 66 

Fishes known from Skunk river ba^ 49 

Fishes known from Iowa river basin 52 

Fishes known from Wapsipinicon river basin 42 

Fishes known from Maquoketa river basin ^ 31 

Fishes known from Turkey river basin .' 31 

Fishes known from Yellow river basin 17 

Fishes known from Upper Iowa river basin 18 

Fishes known from Missouri river 11 

Fishes known from Big Sioux river basin 33 

Fishes known from Floyd river basin 35 

- Fishes known from Soldier river basin 6 

Fishes known from Bbyer river basin 15 

Fishes known from Chariton river basin 13 

Fishes known from 102 river basin 19 

Fishes known from Clear lake 16 

Fishes known from Silver lake.. 11 

Fishes known from Storm lake 16 

Fishes known from Spirit and Okoboji lakes 19 
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